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Abstract of RU 2214427 (C2) 

FIELD: rubber industry. SUBSTANCE: rubber composition contains: (i) at least one diene elastomer 
with oxygen-containing groups; (ii) filler at least partially consisting of at least one silica-type substance 
selected from silica and substance other than silica, the two having superficial oxygen-containing silicon 
functions; (iii) at least one binding agent selected from aminoaikyi- alcoxysilanes, 
aminoarylalcoxysilanes, and aminoaralkyl-alcoxysilanes; and (iv) at least one containing substance 
selected from alkyl-alcoxysilanes, aryl-alcoxysilanes, and aralkyi-alcoxysilanes. Envisaged products are 
tires and pneumatic tire treads, and elastic connections connecting vehicle bottom. EFFECT: improved 
hysteresis properties. 19 cl, 11 tbi, 7 ex 
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HaoSpeTeHne OTHOciiTcn k peanHOBoPi 
KOMno3Hi4HM M K n3flejiMflM Ha ee ocHOBe - 
noKpbiLUKaM M nporeKTopy nHeBMarnHecKnx luhh, 
gjiaCTMHHblX COeflMHeHMM, ocymecTBJifiiomMX 
CBflSb c flHumeM ipaHcnopTHbix cpeflCTB. Mo>KeT 
6biTb McnojibsoBaHO b T5i>KenoBecHbix rpyaoBbix 
aBroMo6i/inj)X, cejibCK0X03flC^CTBeHH0C^ lexHi/iKe 
M caMOJierax. PeaMHOBas KOMnoam^nji 
coflep>KMT: a) no MeHbiueti iwepe oamh flueHOBbm 
oracTOMep c KHcnopQACOAep>Kami/iMM rpynnaMn; 
6) HanonHkirenb, cocronu^Mn no MeHbiueC^ luepe 
MacTMMHo M3 no MeHbLueC^ Mepe oAHoro 
BeiMecTBa Tkina abvokmcm KpeuHun, 
Bbi6iopaeMoro v\3 rpynnu, BicniOMaioL^ei; 



flByOKHCb KpeMHMH M BelHeCTBa, He flBJiniOLUMeCH 
flByOKl/ICflMM KpeWHUfl, MMBIOIUMe Ha 

noBepxHocTn Kncnopoflcoflep>Kai4M6 cfjyHKqun 
KpeMHMn; b) no MeHbiueM Mepe oaho CBflsyioiMee 
BeiMecTBO, BbiBupaeMoe va rpynnbi. 
BKnroHaioLneii aMMHoajiKHJiajiKOKCMJiaHbi, 
aMMHoapunanKOKCMcunaHbi v\ 
aMMHoapajiKunanKOKCMCunaHbi; r) no ivieHbUjei^ 
Mepe oflHO noKpbiBaKDLnee BemecTBO, 
BbiBupaeMoe m3 rpynnbi, BKnro^aiou^eiS 
ajiKMnajiKOKCucunaHbi, apunanKOKOHOHJiaHbi n 
apanKunariKOKCMCMJiaHbi. PesnHOBbie 
KOMno3ML^i/iii VI maenvisi m3 hmx oSjiaflaioT 
yjiymueHHbiMM mcrepeai^cHbiMM CBoncTBauii. 2 
c. M 17 a.n. 4)-jibi, 11 Ta6n. 
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(54) RUBBER COIMPOUND AND PRODUCTS THEREOF 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: rubber 
composition contains: (i) at least one diene 
elastomer witin oxygen-containing groups; 
(ii) filler at least partially consisting of 
at least one silica-type substance selected 
from silica and substance other than silica, 
the two having superficial oxygen-containing 
silicon functions; (Hi) at least one 
binding agent selected from amlnoalkyl- 



alcoxysilanes, aminoarylalcoxysilanes, and 
aminoarall<yl-alcoxysilanes; and (iv) at 
least one containing substance selected from 
all<yl-alcoxysilanes, aryl-alcoxysilanes, and 
aralkyl-alcoxysilanes. Envisaged products 
are tires and pneumatic tire treads, and 
elastic connections connecting vehicle 
bottom. EFFECT: improved hysteresis 
properties. 19 cl. 11 tbi, 7ex 
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HacTonmee MaoBpeTeHne OTHOcmcn k 
peanHOBbiM «omo3iAu,vim, b MacTHoc™ k 
peakiHOBbiM KOMnosML^MnM, npeflHasHaMeHHbiM 
Ann npoM3BOACTBa noKpbiujeK nHeBMarnHecKnx 
lUMH VI anacTi/iMHbix coeAHHeHuR, 
ocyL^ecTBn;iioLi4MX CBnsb c ahmiMSM 
TpaHcnopTHbix cpeACTs; 3TM pacxsMarpuBaeMbie 

K0Mn03HL(MM, B MaOTHOCTM. MCnOJlbSyiOTCfl B 

npoTeKTopax noKpbiiJjeK nHeBMainMecKnx ujmh 
Ann Tfl>KejioBecHbix rpyaoBbix aBTOMo6nnePi , 
Ann aoTOMoenjieCi, npeflHasHaneHMbix ati^ 
rpa>KAaHCKoro CTponTe/ibCTBa, 
ce;ibCK0X03flMCTBeHH0ki TexHMKM M caMoneroB. 

KoMno3Mm/iM, ncnonHfleMbie Ann nporeiaopa 
noKpbiujeK nHeBMaTMHecKMx luhh, nonyMaKiT, b 
ocHOBHOM, nyieM Ao6aBneHMn b oahh i/ijim 
HecKOJibKO anacTOMepoB yKpenjiAHDinero 
HanojiHi/iTejifl, Tararo KaK ca>Ka. B cnyMae 
noKpbiLueK nHSBMaTHMecKnx lumh, KOTOpbie 
AOJDKHbi ncnbiTbisaTb eonbiune HarpysKH njii/i 
KOTopbie AOJDKHU nepeueii^aTbCfl c 6ojibLiJo(4 
cKopocTbK), BbiAenneTc;) noBbiiueHHoe 
KonHMeoTBo Tenjia, B03AeRoTBmo Koioporo 
noABepraercfl flaHHan noKpuiuKa. 3to 
noBbiujeHMe reMneparypbi cxjnpoBOJKAaercn 
yBejiM^eHMeM conpoTkiBneHifin nporeiaopa m 
yBejiM^eHMeM norpeSjieHMn ronjiMBa m luioKer 
Jie>KaTb B ocHOBe noBpewAeHiii^ 
nHeBMarimecKMX lumh. CneAOBarenbHO, 
}KejiaTe;ibHO nonymiTb cMeo/i, KOTopue 
reHepMpyioT MeHbiue renna b cno>KHbix 
yanoBMflx nepeBosoK n cnooo6oTByK)T 
ycTpaHeHMK) npejKAeBpeMeHHoro cTapeHun 
KapKaca muHbi, Ha KOTopow Mo>KeT 6biTb 
BoccraHOBJieH usHoiuenHbiPi nporeKTop. 
nojiyHeHne raKnx csnaeorncTepesncHbix cMeceR, 
TeM He Menee, He flon>KHO conpoBO>KHaTbc?i 
yweHbiueHneM npoHHOCTH m MexaHUMecKoCi rnrn 

CneLiManMOTaM nsBecTHO, mto zaMenm 

HaOTMHHO MJIM nOHHOCTblO Ca>Ky Ha AByOKMCb 

Kpemvm b KOMnosML^Mki na ocHOBe 
HaiypajibHoro KaynyKa, mo>kho nojiyHmb cwecu 
Menee ruciepeancHbie, MeM cMecM, 
yKpenneHHbie ca>Kefi, n hto ncnonbsoBaHne 
cBasyioLnera aemecrBa MejKAy AByoKMCbio 
KpeMHi/151 i/i ojiacTowepoM no3Bo;ifleT orpaHUHMTb 
BsanMOAeMCTBue wexcfly ^acTMuaMU AByoKHCH 

KpeMHMfl, KOTOpbie HBJWK)TCfl HCTOHHMKOM 

rnoTepesMCHbix norepb (i.e. moTepeanoa), m 
yjiyHUJMTb KpenocTb, b >^acTHOc™ nosBOJineT 

yBejIMHl^Tb M3HOCOCTO(^K0CTb, KaK OHMCaHO B 

naTBHTe EP-A-0501227. 

B KanecTBO CBnsyioLi^MX Beu^ecTB AsyoKMCM 
KpeMHMfl - anacTOMepa ayjiKaHMSkipyeMbix cepoM 
owieoea, MBBeCTHbix cnei;ManMOTy, mo)kho 
HasBaTb ajiKOKCMCkinaHbi, BcrynaioLiiMe b 

peaKL^KIK} OAHMM KOHL^OM C AByOKI/ICblO KpOMH^^ 

(CMJianoBan Hacrb), a ApyruM kohl^om c 
ABOt^HbiMM OBnaflMM ymepoA-ymepoA 
flueHOBoro anacTowepa, c noMombio, Hanpuwep, 
nonncyjibcjjMAHoR mjim MepKanrorpynnbi. TaKne 
CBflsyKDLnne BemecTBa Moryi BbiTb 
npeABapmenbHO CMSLuaHbi c AByoKUCbio 
KpeMHMJi, a npn Heo6xoAHMOCTH npuBHTbi na 
AsyoKMCb KpeMHUfl uriM AoSaBTieHbi bo speivin 
MsroTOBreHMfl oMecu, npn stom csflsyioLnee 
BemecTBO cosAUHflercfi in situ c AByoKMCbio 
KpeMHMfl. CpeAn HanSojiee ncnojibsyeMbix 
cBflsyKDLUMX BsinecTB 3Toro TMna MOXHO HaasaTb 
SI69, KOTopbiM npeACTaBnneT coSoR 
TeTpacynb4)i/iA 

6MC-(3-Tpn3TOKCncMnMnnponnna), npoAasaeMbiM 
ct3Mpi«oR DEGUSSA (Rubber Chem. technol, 
1977, vol.50, C.447) nnn X50S, raKxe 
npofl9BaeiMbiM dpvipuovi DEGUSSA, KoropbiM 



npeAcraBnfieT co6oi^ cuecb 50/50 b BecoeoM 
cooTHomeHMM Si69 v\ cs)KV\ N330. 

Cnei^ManMCTaM raioKe nsBecTHO. mto 
ckiJiaHbi, Mueiou^Me aMUHoaxiKi^nbHyio rpynny, 
paBHO KaK VI CMJiaHbi, MMeioLi^Me luerMJioBbie mw 
BMHMJiOBbie rpynnbr, ne asmioTcn cBmy\ou\v\M]A 
BemeoTBaMM, BsanMOAeCicTByioL^nMM o 
AMBHOBbiMM 3.nacTOMepaMM (Wagner, Rubber 
Cliem. and Technol., 1976, c. 703-794), laK 
KaK Her npeAnojiaraeMoR peaKL^HM Me>KAy 
aMMHorpynnot^ vi abomhumm cBnsflMM 
onacTOMepa. OAnaKo b neKOTopbix nareHTax, 

OTHOOfllUMXCfl K KOMnOSMl^MflM Ha OCHOBe (i) 

AMeHOBbix snacTOMepoB, (II) AByoKMCM KpeuHMn 
n (Hi) cBflsyiomero semecTBa, napaBHe o 
cepocoAep>KamnMM, MepKanro- mjim 
nonMcynbct)HAHbiMM rpynnawn, 
B3aMMOAeC^CTByioi4i/iMM c sjiacTOMepaMM, 

t^MeiOU^MMM AQOMHbie CBfl3M, yKa3blBaiOTCfl M 

BMHMJiOBbie, aMMHO- n snoKCMrpynnbi, KaK, 
HanpMwep, b nareHTe EP 0738613 A1 unw 
US-A-5 225 011, B KOTopoM smmho- mjim 

SnOKCMaJIKOKCKICMJiaHbl OnMCblBaiOTC!! KaK 

CBfiayKiLi^Me eeu^ecTBa Ann KOMnosMi^Mi^ na 
ocHoee HarypajibHoro KaynyKa, mmbioii^mx b 
KaMeoTBe HanoJiHMTenfi Kynax caxM m AsyoKMCM 
KpeMHMfl, TaK>Ke KaK M MepKanroajiKOKCMCMJiaH 
MnM noriMcyjibctJMA 6M0-ajiKOKCMCMJiaHa, laKoR 
KaK Si69, HO oneBMAHO, He McnojibsyiOTCfl b 
npeACTaaneHHUx npMiuepax. Ha caiuioM A^e, 
cnei^MajiMoiaM MSBecTHo. mto BMHMJioBan, 
auMHOBan MJIM 3noKCM rpynna ne MO>KeT 
BciynaTb b peaKi^nto c AsoRHbiMn cBnamvi 
flueHOBoro snatrroMspa. 

Tew He Menee, ecnn McnojibsyiOT 
aMUHoanKunTpManKOKOMCunaH, Aa>Ke b OMeHb 
ManeHbKoK nponopi^Mi/i, b KOMno3i/mMH na 
ocHoee npeo6naAaiomero KOJiMMecTsa 
HaiypanbHoro KaynyKa v\ HanofiHUTejisi c 
npeo5jiaflaHMeM AByoKHCM KpeMHMfl, sra 

K0Mn03MLlMfl He MO>KeT 6blTb MCnOHbSOBaHa, TaK 

KaK noAByjiKaHM30BaHHafl cMecb (BpeMfl 
saAepxcKM npM syriKaHMsauMM flsnneTCfl romtm 
HyjiesbiM) HaMMHaer crpyKTypupoBaTb npn 
3TanH0M nepeueiUMBaHMM m 4)opMOBaHMM; 
McnonbaoBaHMe sroffi oneHb raepAoi^ CMecM 
M3-3a ee hmskoR 3K0TpyAMpyeM00TM ciano noHTM 
HeBosMOJKHbiM Ha npoMbiuJJieHHOM ypoBHe. 

C APyraB CTOpOHbl, MSBeOTHO o6 

McnonbsoBaHMM aJiKMnaKOKCMCMJianoB KaK, 
HanpMMep, reKcaAei^MJiTpMueroKCM- m 
TpMSTOKCMCMnanoB, cooTBercTBeHHo Sill 6 m 
Si236, npoA9BaeMbix ct>MpMo(4 DEGUSSA, ne 
MMeKJLi^MX rpynn, BsaMMQAeifcTByio^MX c 
HeHacbitneHHbiMM sjiacTOMepaMM, ho 
BsaMMOAei^CTByioaiMX Mepes mx anKOKOMPpynnbi c 
HanojiHMTejiflMM TMna AsyoKMCM KpewHMs, to 
ecTb MMBWU^MX Ha nosepxHOCTM rpynnbi SI-OH, 

KOTOpbie nOSBOJlfllOT yMeHbUJMTb BflSKOCTb, 

yjiyHUJMTb npMMeneHMe m aKTMBM3MpoBaTb 
By;iKaHM3aL(Mio KOMno3ML(MC^, coAep>Kat4MX oamh 

MJIM HeCKOJlbKO nOJlMCyjlbClDMAHblX CMJiaHOB, 

TaKMX KaK Si69 (Technical Information, 
DEGUSSA AG n° 6000,1 de JUIN 1994). 
CjieAOBarenbHO, acoouMaL^Mfi 

ajlKMJITpMajlKOKCMCMJiaH-aMMHOajlKMJlTpMajIKOKCM 

cMJian He npeAycMarpMBaercfl oneuManMcraMM 
Anfl yBejiMHeHMfl noHTM Hyjieaoro BpeMeHM 
3aAep>KKM BcneAPTBMe McnojibaosaHMfl 
aMMHoajiKMJiTpMajiKOKCMCMJiana. 

l4enbio HacTOflLi^ero MsoepereHMfl ABJiflercfl 
nojiyneHMe pesMHOBoi^ KOMno3MLtMM, 
yKpenjieHHoR no MenbiueR uepe MacTMHHO, 

AByOKMCbK) KpeMHMfl, KOTOpyiO M0>KH0 6bLno 6bl 

McnojibsoBaTb b npoMbimneHHOM MaauTa6e 6e3 
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oco6bix cno>KHOCTeM M KOTopan MMena 6bi 
rucTepeanc weHbiuiiR. msm y MSBecTHbix 
KOMnosML^MM. coAep^Kauj^MX HanSoJiee 
Mcnonbsyeubie censyioiitMe BeuiecTBa, jame KaK 
Si69 M X50S, npn 3tom oGecneMMBafl, b onyMae 
npMMeHeHMfl b noKpuuiKe nHeBMarkmecKoi^ 
ujHHbi, a MMeHHo B npoTeKTopei 

- M3HOCX3CTORKOCTb M XapaKTepHCTMKW 

uexaMmecKoi^ lam Tame xe xopoiuMe mjim 
flaxe jiy^Lue, Hew y nsBecTHbix KownosMUiMK, 
yKpen/ieHHbix AByoKucbio KpewHUfi v\nv\ caxevi, 

yMeHbLueHne racTepeanca n, 
cneflOBareribHO, skohommio ropioHero n 

- 6ojiee npoAOJi>KMTenbHbiM cpoK cny>K6bi 
KapKaca, raK kbk BHyrpeHHfiJi Tewnepaiypa 
nHeBMaTMHecKOM lumhu bo Bpeiuin xo^a 
aBTOMo6nnfl ocraeTcn OTHOOMienbHO hmskom, 

ct)MpMa-3a5iBMTenbHML\a o6Hapy)KMna, mto sra 
u/enh MO>KeT 6biTb AOCTumyTa npn 
ncnojibsOBaHMH b peanHoaoH KOMno3M4HM 
OAHOBpeMeHHO aMi/iHoanKHJiajiKOKCMCMJiaHa vi 
aJiKMJianKOKCkicMnaHa, He MMeiou^ero rpynnbi, 
cnocoSHoCi Bcrynarb b peaio^iiio c anacroMepoM. 
PesMHOBan KOMnosMi^kin comacHO kiaoepereHMio 
oTJiMHaercn reu, wto oopispumT: 

a) no MeHbiueC^ Mepe qamh meHOBu9i 
dJiacToiuep, MMeiou^Mf^ KMcnopoAcx^ep>Kaii(Me 
rpynnbi, 

6) HanonHMTsnb, cocTOfli4M(i no MeHbUjeH 
Mepe MacTMMHO ki3 no MeHbiuei^ wiepe oflHoro 
eei^ecTBa TMna neyomovi KpeuHkin, 
BbiBupaeMoro b rpynne, o6pa30BaHHofi 
AByoKMCbK) KpewHun M seinecTBaMM, He 

flBnniOL^llMMCfl RByomCSfMlA KpeMHm, 

HMeioiuMMM Ha noBepxHOCTH 

KMCxiopoflcoAepwainne cjayHKUMn KpewHusi, 

B) no MeHbLueR Mepe oaho OBfiayioinee 
BeinecTBO, Bbi6npaeMoe m3 rpynnbi. 
o6pa30BaHHOM aMMHoanKunanKOKCMCunaHaMM, 
aMMHoapujianKOKCMCMnaHaMM m 
aMMHoapanKunanKOKCMCunaHaMM, npuMew 
rpynnbi anKHJibHan, apujibnan nnn 
apanKHJibHan, npn Heo6xoAHMOCTH, Moryr 6biTb 
saMeu^eHbi 4)yHKL^noHanbHbiMM rpynnawn; 

r) no MehbiijeM Mepe oaho noKpbiBaioiAee 
Beii^ecTBO, Bbi6i^paeMoe va rpynnbi, 
o6pa30BaHHot) ajiKkiJiajiKOKCMCtuiahaMM, 
api^najiKOKCkickiJiaHaMki vi 
apajiKMJianKOKCHCMJiaHaMM, npM aroM 
aTKHJibHan, apujibHan k apajiKmibnan rpynnu 
B03M0>KH0 Moryr 6biTb saiueiLieHb! 
ct)yHKi<MOHajibHbiMM rpynnaMM, sa MCKmo^eHneM 
auMHO- VI cepocQAepjKaiMMX rpynn. 

l/)3o6peTeHMe Kacaercn raioKe ui^enkit^, 
KOTopbie cxviep>KaT KOMnosML^Mio cornacHO 
M3o6peTeHMio, npmeu stmmm usAejinjiMM 
JianniOTrai, Hanprnwep, nojiycfjagpuKaTbi, 
npoieicropbi aha nHeBMarnMecKnx ujhh mvi 
anacTMMHbix coeAHHeHni^ Ann KpenjieHnn c 
flHumew aBTOMo6nn;i aMopTMaaropoB, paM mvi 
Tpasepc, noABecHbie coeAHHeHMn mjim 

nOKpblLUKH. 

KMCJiopoACOAepxaiUMMM rpynnaMM 
anacTOMepa Moryi 6biTb, b HacTHocru, 
KapSoHi/iJibHbie (ajibAernA, KeroH), 

Kap6oKcnnbHbie (Kucnora) mjim anoKCurpynnbi. 

SjiacTowepoM c KMcnopoACOAep>Kai4HMM 
rpynnaMM Moxei 6biTb cnHTeiMMecKuPi 
AneHOBbiM anacTOMep, npn stom 
KncnopoACX)Aep)Kaii^ne rpynnbi BBOAflTon b 
noni/iwep bo Bpewn ero cnHTeaa uriM nyreM 
A^nbHei^ujeC4 o6paeoTKM noJiMMspa Ann 
BBeABHHn 3TMX rpynn. 

B KaHecTse npniwepa raiwix cMHTeiiwecKHx 
AMBHOBbix anacTOMepoB c 



KMcnopQAOCOAep)Kaii(kiMM rpynnaMM mo^kho 
HasBarb nonMkiaonpenbi, nojiMeyraAi/ieHbi, 
conoiikiMepbi 6yTaAMeH-M3onpeH (BIR), 
oonoJiMMepbi OyraAMeH-CTMpon (SBR) mvi 
TepnoriMMepbi eyraAMeH-iiaonpeH-CTMpon 
^ (SBIR), KOTopbie MOAKic|)iiL^kipyioTcn: 

- jim6o BO BpeMfl CMHTe3a nyreM SBeAeHMfl, b 
npoi^ecc 9MynbrMpoBaHMfl, MOHOMepa, raKoro 
KaK ajiKMJiaKpunaT mv\ anKmiMeraKpiiinaT, 
npeBpaineHHbiCi nyreM AanbHeBmero 
noAKUcjieHUJi b KapSoKcunbHyKS rpynny, mjim 
rnnLiMAnnaKpunaT nnn rnm^HAnnMeTaKpujiaT, 
KOTopbiC^ Aaer nojiUMep c snoKcurpynnaMU 
BAOJib \\em, 

- nviGo Ha KOHi^e u,em b kohl^s cnHieaa b 
opraHMHecKOM pacTBope, nanpuMep, c 

IS jiMTMRopraHMMecKMM KaTajiMsaTopoM, nyreM 
McnonbsoBaHi/in cxjeflUHeHUfl, raKoro KaK 
AManKM;ic|)opMaMMA, KoropbiC^ npuBUBaei 
anbAernAHyio rpynny Ha K0HL;e u,env\, 

- J11/160 Ha L^enn b KOHHe cnHieaa nyiew 
AanbHeiiiueCi o6pa6oTKH c noMou|bio peaKrMBOB, 

20 TaKMX, KaK a3OKap60KCMJiaTbi vmv\ 3aMeLi4eHHbia 
asMAMAbi c KMCJ10THUMM MJ1M KeTorpynnaMM. 
flii^eHOBbii^ snacTOMep c 

npeMMyu^ecTBeHHO, HarypanbHui^ KaynyK. 

flet^CTBMTenbHO, M3BeCTH0, HTO OH MMBST TaKKie 

^ rpynnbi name Bcero b peaynbTare OKHcneHun, 

KOTOpoe npOHCXOAMT BO BpeMfl 

TepMOMexaHMHecKMX onepai^nM, 
ocymecTBJineMbix s npouecoe nonyqeHUfl 
anacTowepHbix KOMnoani^nPi. 

KoMno3MUnq Moxer coflepxarb oamh nnn 
HeoKOJibKO AnsHOBbix snacTOMepoB 0 
KUcnopoflcoAepxauL^MMM rpynnawM, nanpuwep 
ona MO)KeT coflep)KaTb Kynax HarypanbHoro 
KayMyKa vt oAHoro mvi HecKonbKnx 
OMHTeTMMecKnx Ai^sHOBbix 3nacT0MepoB c 
3S KMcnopoAcoAep)KaLi^MMn rpynnaMn. 

KOMn03MLlH51 MOXBT COAep>KaTb TOJlbKO OAMH 

i/inn HecKOJibKO AnenoBbix anacTowepoB c 
KMcnopoACOAep>KaiHMMM rpynnaMM, nnn OHa 
Moxer cx3Aep>KaTb KpoMe OAHoro mjim 
HecKOJibKMX 3nacTOMepoB c 

40 KMcnopoAocoAep>KaL4MMM rpynnaMM oamh mhm 
HecKonbKO APyrMX AUSHOBbix ajiacTOMepoB, 
jiMiueHHbix KMonopoAOOAep>KainMX rpynn, 
npMHBM 3TM anaoTOMBpbi, HanpMMep 
roMononMMep, nonyHeHHbiC4 nQnMMepM3aL4Mef4 
conpsvKeHHoro A^eHOBoro MOHOMepa, coAep>KMT 

^ OT 4 AO 12 aroMOB yrneppAS, vinvi oonojiUMep. 
nojiynenHbii^ conQnMMepM3aL4Mei4 OAHoro mum 
HecKOAbKMx AMBHOB, conpn>KeHHbix Me}KAy 

C060i^ MHM C OAHMM Vim HeCKOJIbKMMM 
BMHMJiapOMaTkineCKMMM COeA>^HeHMflMM, 

gg coAepxMT OT 8 AQ 20 aroMOB yrnepoAa m npM 

He06X0AMM0CTM OAHO aKpMJIOHMTpMJIOBOe 

coeAMHeHMe. 

B KanecTBe conpnxeHHbix aubhob 
noAxoAfu^MMM flsnsiioTcn 1 ,3-6yTaAMeH, 
2-MeTM;i-1 ,3-5yTaAMeH, 2,3-AM(anKMJi C1-C5) 

ss 1,3-6yTaAMeHbi, raKMe KaK, nanpMMep, 
2,3-flMMeTMn-1 ,3-6yTaAMeH, 
2,3-AM3TMJi-1 ,3-6yTaAMeH, 
2-MeTMJi-3-3™ji-1 ,3-6yTaAMeH, 
2-MeTMn-3-M3onponMJi-1 ,3-5yTaflMeH, 
ct5eHn;i-1,3-6yTaflMeH, 1,3-neHTaflMeH, 

SO 2,4-reKcaflMeH m t fl. 

B Ka^ecTBe BMHMJiapoMaiMHecKMX 
coeAMHeHMM noAXOA^LAMMM nansiioTCR cTMpon, 
opto, Msra, napa-MeTMnoTupon, KOMMepMeoKafi 
OMecb "BMHMn-Tonyoji", napa-rper. 6yTMJi 
CTMpoji, MeroKCMCTMponbi, xnopcTupojibi, 

BMHMJlMeaMTMJieHbl,. AMBMHHn6eH30Jl. 



BtiHMJiHac()TanMH m t.a. 

Cononnwepu Moryr coAep)KaTb, Hanpuwep. 
OT 99 00 20 Mac.% AneHOBbix eflkiHMi^ m or 1 flo 
80 Mac.% BMHMJiapoMarimecKMX eflMHHi^. 

nojii<iMepbi, o6jiaAaioLi4Me 
iwicnopoflcoflep>KaLJ4MMM rpynnaiwi/i v\nv\ He 
o6;iaflaioi4Me mmm, Moryi nweTb jiioSyio 
MMKpocTpyKTypy, KOTopaa aasMCMT or 
McnojibsyeMbix ycjioBui^ nonnMepusai^nn, b 

^aCTHOCTM OT npHCyTCTBMfl HJIH OTCyTCTBMfl 

MOflMct)HKaTopa M/nnn flecrpyKrypupyioLuiero 
eeinecTBa m ot ncnojibsyeivioro KojinMecTBa 
MOflnc{)MKaTopa MJiM flecrpyKTypupyioL^ero 
BemecTBa. nojinMspbi Moryr 6biTb b biarb 
6noK-nojiMMepoB, CTainMecKnx, 
nocneAOBarejibHbix, MUKponocneflOBaTenbHbix 
noni/iMepoB m t.r. m ohm Moryr 6biTb nony-ieHbi b 
BMAe AncnepcMM mjim pacrsopa. 

ripeAnOHTMTe/lbHblMM CMHTeTM4eCKMMH 

AMeHOBbiMi/i snacTOMepaMi/i, ne MMeioLAHMM 
KncnopoACX)Aep>KaiAMX rpynn, Moryr 6biTb 
nojineyTaAneHbi h, b MacTHocTi/i, re, 
coflep)KaHMe 1 ,2-CBn3eH b KOTopux oooTaBnneT 
OT 4 AO 80%, ki re, KOTopbie nueiOT 6onee 90% 
1,4-L4MC CBfisei^, nojikiMsonpeHbi, conojiMMepbi 
6yTaAMeH-CTMpoji m, b HacTHOc™. re, 
coAep>KaHkie CTMpona b Koropbix paBHo ot 5 ao 
50 Mao.%, Bonee npeflnoHTMrenbHo, ot 20 ao 40 
Mac.%, C0Aep)KaHMe 1 ,2-CBfl3ei4 6yTaAMeHOBoCf 
MacTM paBHO OT 4 AO 65%, ooAepjKaHMe 
1,4-TpaHC CBSiaea paBHO ot 30 AO 80%; Te, 
o6Lnee ooAep>KaHMe apoMaTMHecKMX 

COSAMHeHMi^ B KOTOpblX paBHO OT 5 AO 50%, a 

TSMnepaTypa OTSKnoBaHun (To) paBHa ot 0 ao 
-80°C, M, B MaCTHOOTM, TO, 00Aep>KaHne 
GTupona B KOTopbix paBHO OT 25 AO 30 Mac.%, 
coAep>KaHMe BMHMJioBbix CBn3e(i 6yTaAi^eHOBoi:^ 
HacTM pasHO OT 55 ao 65%, coAepxanne 
1 ,4-TpaHC CBflseM paeno ot 20 ao 25%, a 
TSMnepaTypa cTeicnoBaHMn pasna ot -20 ao 
-30 °C. 

B cny^ae cononMMepoB 

eyTaAneH-OTupon-naonpeH noAXPAfiiAMMM 
nBnnwTCfl Te, cpAep^KaHkie CTupojia b KOTopbix 
paBHO OT 5 AO 50%, npeMMyu^ecTBeHHO, ot 10 
AO 40%, CQAep}KaHkie MsonponeHa ot 15 ao 60 
Mac.%, npenMyiAecTBeHHO, ot 20 Ap 50 Mac. %, 
coAepwaHne eyTaAnena ot 5 ao 50%, 
npei/iMyiAecTBeHHO ot 20 ao 40 Mac.%, 
CQAep>KaHkie 1,2-CBfl3e(f eyraAMeHOBOM nacTM or 
4 AO 85%, CQAep>KaHMe 1,4-TpaHC CBsaeR 
ByTaAneHOBoR qacTH ot 6 ao 80%, coAepxaHne 
1 ,2-CBfl3eR nnioo - 3,4 MsonpenoBoS HacTn ot 5 
AO 70% M coAep)KaHMe 1,4-TpaHc CBnaeH 
M3onpeHOBOM 4acTM ot 10 flo 50%. 

□ojii/iMepbi, He MMeiomne 

KncnopoACOAep>Kai4MX cpyHKL^noHajibHbix rpynn, 
MoryT SbiTb onapeHHbiMn vilvrnvt 3Be3Aoo6pa3Ho 

paSBBTBJieHHblMM MflM MMeib C()yHKL^M0Haj1bHbie 

ooeAMHeHUfi oo cBflsywLnnM semecTBOM m/mjim 

BeU^eCTBOM, CnOC06CTByK)mMM 

3Be3Aoo6pa3HOMy pa3BeTBneHMio mjim 
cjjyHKUMOHanbHOMy coeflMHeHnra. 

npenMymecTBeHHO, anacTOMepHan MacTb 
KownosnuMM corjiacHO M3o6peTeHHK) coAepjKUT 
no MeHbtuePi wepe 50 Mao.% sjiacTOMepa mjim 
anacTowepoB o KMcnopoAcoAepjKaiuiMMM 
rpynnaMM, to ecTb BecoBoe cooTHomeHMe 
snacTOMepa mjim anaoTOMepoB o 
KMcnopoACOAep)KaiAMMM rpynnaMM m 
anacTOMepa mvi sjiacTOMepoB 6e3 
KMcnopoAcoAepxaiAMX rpynn. 6onbiiie, MeM 1. 
□peMMyLAecTBeHHO, sjiacTOMepHan nacTb 
KOMnosMi^Mi^ cornacHO M3o6peTeHMio coAep^KMT 
no MeHbiiiei^ Mepe 50 Mac.% HaTypanbHoro 



KaynyKa. 

B KOMno3Mi4MM corjiacHO M3o6peTeHMio 
HanojiHMTejieM iMna AsyoKMCM KpeMHMfi mojkbt 
6biTb BeiAecTBO, ne nannioLAeecfl AByoKMCbio 
KpeMHMfl, HO MMeioLAee na noBepxHOCTM 
KMcnopoACOAep>KaiHMe coeAHHeHMn KpeMHMJi, 
HanpMMep cajKa CSDP 

(ymepoAHO-KpeMHeseMHbiM AByxctJaaoBbiii 
HanojiHMTenb), HMeromafl Ha nosepxHOCTH 
yrnepoAHyK) cjDaay m cfjasy, cocTOfli^yio m3 

o6jiaOTeCi C TOHKOHSMejlbHSHHOti AByOKMCbK) 

KpeMHua. HanpuMep, TaKoe BeineoTBO onucaho 
B AOKnaAe 24 (Meeting ACS, Rubber Division, 
Anaheim, Californie, 6-9 Man 1997). 

BeinecTBaMM, OTnUHHbiMH ot AsyoKHCM 

KpeWHUn, MMeiOlUMMM Ha nOBepXHOOTM 

KucnopoAcoAepxaiuMe coeAMHeHMn KpeMHun, 
MoryT 6biTb HaTypanbHbie anioMOCMJiMKaTbi, 
laKne KaK cennonuT mjim CMHTSTMHecKMe 
ajiKJMOcuni/iKaTbi, oca;KHeHHbie M3 pacTBopa, 
coAep>KatAero amoMOOMJiMKaT wva CMeob 
ajiioMkiHaTa ki CMJinKara. 

HanojiHMTeiieM TMna AByoKMCM KpeuHMn 
npsMMyiAecTBeHHO flanneTcn AsyoKMCb 
KpeMHMfl, M, npeAnoHTMTenbHo, ocajKA^Hnan 
AByoKMCb KpeuHMfl. B Ka^ecTBe ocaOKp^HO^ 

AByOKMCM KpeMHMfl MO>KHO Ha3BaTb, C OAHOCf 

cTopoHbi, np^cTaBJieHHbie B npQAa}Ke AByoKMCM 
KpeMHMfl, c yAejibHOfi noBepxHOCTbio "BET" ot 
100 AO 300 M^/r, npsMMymecTBeHHO ot 120 ao 
250 M^/r. C ApyroR CTopoHbi, b KanecTBe 
HeorpaHMMMTe.nbHbix npuMspoB AByoKMceR 

KpeMHMf) MO)KHO Ha3BaTb AByOKMCH KpSMHUfl 

4)npMbi DEGUSSA yjibTpaoMn VN3, 4)MpMbi Poh 
HyneHK IJeocuji 175IVIP mjim (^upMbi AI<zo 

KS404, OTJlMMaiOlJUMeCSI BblCOKOi^ CTeneHbio 

flucneprnpyeMOCTM. 

BnaronpujiTHbiPi ocfiitieKT 6yAeT 

MaKCMManbHbIM B KOMn03MI4MM corjiacHO 

M306peTeHMIO C AByOKMCbK) KpSUHMfl, 

o6J1aA^lOl^et4 BbicoKOi4 CTenenbio 

AMcneprMpyeMOCTM, to ecTb c Jiio6oi; AByoKMCbio 
KpsMHMn, MMeiou4ei) SHaHHTejibHyio cnocoSHocTb 
K ASBarjioMepaL^MM m AMcneprMpoaaHMio b 
nonMMepHo(4 MaTpML^e, hto mo>kho Ha6niOAaTb c 
noMOLAbio aneKTpoHHbix mjim onTMHecKMX 
MMKpocKonoB Ha TOHKMX cpesax. CTeneHb 
AMcneprapyeMocTM AsyoKHCM KpsMHMfl mo>kho 
TaioKe oi^eHMTb c noMoinbK) y;ibTpa3ByKOBoro 
TecTa Ha cnoco6HOCTb k Ae3arnoMepaL(MM, c 
nocjieAyioii^MM MswepeHMSM, nyTeM Ancf'Pa'^Li'^'^ 
CBSTa Ha rpanyjioMeTpe, pasMepa MacTMi^ 

ASyOKMCM KpeMHMfl, HT06bl OnpBAejlMTb MX 

cpeAHMiS AnaMeip (D50) m koscPc^jmi^msht 
Ae3arji0MepaL^MM (Fd) nocjie 

AeaarjioMepMsai^MM, kbk onMcano b sa^BKe na 
nareHT EP-A-0520860 mjim b craibe, BbimefliueM 
B^Kypnane Rubber World, MioHb 1994, c. 20-24, 
noA HasBaHnew "Dispersibility measurements 
of prec. silicas". 

B KanecTBe HeorpaHMHMTenbHbix npMwepoB 
npeAnoMTMTejibHbix AByoKMcef^ KpeMHMn c 
BbicoKOM CTeneHbK) AMcneprMpyeMOCTM mo;kho 

Ha3BaTb AByOKMCM KpeMHMfl, MMeiOlAMe 

yAejibHyio noaepxHocTb "BET" ot 120 ao 250 
M 2/r, yAejibHyio noBepxHOCTb "CTAB" ot 120 ap 

240 M^/r M, B MaCTHOCTM, ASyOKMCM KpeMHMfl, 

onMcaHHbie b esponef^CKMX sanBKax na naTeHT 
EP-A-01 57703 M EP-A-0520862 mjim AByoKMCb 
KpeMHMJi riepKacMJi KS430 KOMnaHMM Akzo, 

AByOKMCb KpeWHMSI HI-SIL 2000 KOWnaHMM PPG, 
AByOKMCb KpeMHMfl L4eOCMJl 1 1 65 MP KOMnaHMM 

PoH-riyjieHK, AByoKMCb KpeMHMfl BV3370GR 
KOMnaHMM Degussa, AByoKMCb KpeMHMfl Lleonoji 
8741 M 8745 KOMnaHMM Huber. 
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YflenbHan nosepxHOCTb "CTAB" onpefleneHa 
no MSTOfly NFT 45007 or HonSpji 1987. 
VflerbHaji noBepxHOCTb BET onpeaeneHa no 
MBTOfly BRUNAUER, EMMET. TELLER, 
onMcaHHOMy b "The Journal of the American 
Chemical Society", t. 60, c.309, dpeapanb 
1938, oooTBercTByiomeMy Hopime NFT 45007 or 
HO!\&p!\ 1987 rofla. 

HanojiHMTenb MO>KeT coAep>KaTb oaho vim 
HecKonbKo Beu^ecTB Tkina AsyoKkicM KpeMHkifi, 
HanpMMep ciuecb pasHbix AByoKvicef^ Kpewimn, 
CMecb pasHbix csok CSDP mn CMecb OAHoi4 mv\ 

HeCKOnbKMX AByOKMCeR KpeMHlW C OAHOM MJIM 

HecKonbKMMM ca>KaMM CSDP nnn oahmm mvi 

HeCKOJlbKMMl/l aJllOMOCMnMKaTaMM, HO, 

npeflnoHTMTenbHo, HanonHMiejib Tuna AsyoKucn 

KpeMHMfl COCTOMT V\3 ORHOVI I/IJIH HeCKOJlbKHX 
AByOKMCePt KpSMHI/lfl. 

HanoriHUTenb mokst, Kpowe raro, 
C0Aep>KaTb BeineoTBa, KOTopbie He sbhaiotcji 
BeiMecTBauii Tvina AByoKMCM KpeMHMn, KaK, 
Hanpi/iuep, ca>Ka mjim 6enbie HanojiHMTejiM, 
TaKMe KaK Men, KaonMH, rviApooKMCb anmuviHm. 

Ann McnonbSOBaHkin b KOMnoai/iL^unx 
comacHO M3o6peTeHMio noAXOAflT Bce ca^KM, 
kiMeioiAMecn b npoAa>Ke vinvi rpaAMUMOHHO 
Mcnonbsyeiubie b lUMHax m, b qacTHOCTM, b 
nporeiCTopax ujmh, a laroKe osokia, 
MOAbi4)MMMpoBaHHbie Ha noBepxHOCTM nyreiu 
npMBtiBKM opraHMHecKMX paAMKanoB. 
KonnMecTBO npucyTCTayKDinei^ ca>KM MO>KeT 
MeHflTbcn B uJupoKnx npeAenax, npn 3tom 
noHflTHO, MTo Mewi Bbiiiie 6yfleT npot^eHTHoe 
coAepwaHne eetnecTBa Tuna abvokmcm KpeMHua, 
IBM 6o;iee ana^nTejibHbiM SyAer yjiyMLueHi/ie 
CBot^OTB KOMno3ML^MM. Ecnn McnojibsyioT caxy, 

TO ee KOJlMMeCTBO AO-n>KHO 6blTb TaKOBO, MT06bl 

MaccoBoe OTHoaieHne semecTBa runa abvokhch 
KpeMHMfl K caxe 6bino 6onbiue 1 jim6o pasHO 1 
M, npsAnoMTHTejibHo, 6onbiue 2 nn6o pasHO 2. 

DpeAno^THTenbHo, aemecTBo nnn BemecTsa 
Tuna AsyoKMci/i KpeMHun cocTaennroT or 50% ao 
100% o6meM Maccbi Hano;iHMTen;i. 

HanpiiMep, HanonHi/irenb meer or 50 ao 
100 Mac.% oca)KAeHHo(^ AByoKMCM KpeiuHMn, 
yAenbhan noBepxHOCTb "BET" KOTopoi4 
cocTaBJineT OT 100 ao 300 m ^Ir, 
npeAno^THTejibHO ot 120 ao 250 M^/r, m ot 
50 AO 0 Mac.% ca>KM, yAenbHaa noBepxHOOTb 
"BET" KOTOpOM paBHa ot 25 flo 160 M^/r. 

npeflno4TMTejibHo, HanojiHUTenb 
cocTaBJineT ot 30 ao 70 Mac.% no otholubhuk) k 
Macce snacTOMepa njin coBOKynHOCTH 

SJiaCTOMSpOB. 

B cBflsyiomeM semecTBe b) no naoepeTeHnio 
ajiKHTibHan, apujibHaji nnn apajiKunbHaa rpynnbi 
MoryT 6biTb, B cny<^ae Heo6xoAMMOCTM, 
saMeiAeHbi cfjyHKUnoHanbHbiMH rpynnaiwn, 
HanpuMep ra/ioreHaMU, aMUHorpynnaMU, 
anKOKCi/iJibHbiMi/i, scpMpHbiMM ppynnaMM. 

DpenMyiAecTBeHHo, csaayioiAee BemecTBO 
b) no MsoSpeTeHMio cooTBeTCTByeT cfjopMyjie: 

NH2-R^-Si(OR2)3.n(R\ 

B KOTOpOM n - 0, 1 MTIM 2, 

R'' - ymesoAopoAHafl rpynna, coAep>Kainan 
OT 1 flo 20 aTOMOB yrnepofla, 

OR^ - anKOKCurpynna, coAepjKaman ot 1 aP 
20, npeAnoHTMTejibHo, ot 1 ao 5 btomob 
ymepoAa, npni^eM R^ - ymeBOAopoAHaa 
rpynna, rpynnbi OR^, ecnn mx HecKOJibKO, 

MOryr 6blTb MAeHTUHHblMM MJIM paSHbIMM, 

R^ - yrnesoAopoAHa;) rpynna, coAep)Kai4an 
OT 1 flo 20, npeMMymecTBeHHO ot 1 flo 5 aTOMOB 
yrjiepoA3, npMMeM rpynnbi R^, ecnn mx abb, 



MoryT 6bn-b HAem-MHHbiMM mw pasHbiMM. 

B KaMecTse npuMepoB TaKMX coeAHHeHniS 

MO>KHO HaSBaTb 3-aMMHOnponMnTpM3TOKCIi1 (MJlM 
TpMMeTOKCM) CMJiaHbl, 

2- aMMH03TWlTpM3TOKCM(MJ1M 
TpMMeTOKCM)CMJiaHbl, 

3- aM11HOnpOnMJ1AM3TOKCM(MJlM 

AMMeT0KCki)3TkincMnaHbi, 

3-aMMHOnpOnMJlMOH03TOKCM(MJlM MOHOMBTOKCM) 

AnajiKMJi MJIM AnapmicMJiaHbi. 

KoMn03ML(Mfl M0>KeT MMBTb OAHO WVA 

HecKOJibKo M3 3TMX CBflsyioLUMX BeinecTB. 

DpenMymecTBeHHO, b KOMnoanqHM cornacHO 
M3o6peTeHmo cooTHOiiieHne Me>KAy MaccoPi 
CBflsyiomero Beii^ecTBa b) mjim coBOKynnocTM 
cBn3yioLAMX seu^ecTB b) m MaccoC^ eeiiiecTBa 
Tuna AByoKucM KpeMHun mjim coBOKynHocTn 
BeinecTB Tuna AByoKnon KpeMHun pasHO ot 0,01 
AO 0,20 M, 6onee npeAno4TMTeJibHO, ot 0,02 ao 
0,10. 

B noKpbiBaioii^eM seiAecTBe r) no 
M3o6peTeHHK) ajiKMjibHafl, apwibHan mum 
apajiKMnbHan rpynnu uoryr 6biTb, npM 

HeoSXOAMMOCTM, SaueilfeHbl 4>yHKL4M0HaJ1bHb[MM 

rpynnaMM, aa MCKmoMeHMeu auMHorpynn mjim 
cepoopAepMomux rpynn. Hanprnwep rajioreHaMM, 

aJIKOKCMJIbHblMM MJIM SCpMpHbIMM PpynnaMM. 

npeAnoMTMTejibHO, noKpbiBaK>iAee Beu4ecTBo 
r) cooTBeTCTBysT 43opMyjne: 

R''-Si(OR5)3.„(R6)„ 

B KOTopoCi n - 0, 1 nnn 2 

- yrjieBOAopoAHan rpynna, coAep>Kaii^aji 
OT 1 AO 20, npenMymecTBeHHO ot 10 ao 20. 
aTOMOB ymepoAa. 

OR^ - ajiKOKCM rpynna, coAep>KaLAafl or 1 
AO 20 aTOMOB yrjiepoA3. npM^eM R^ - 
yrneBOAopoAHan rpynna. rpynnbi OR^ ecsnM mx 

HeCKOJIbKO, MOryT 6blTb MAeHTMMHbIMM MJIM 
paSHbIMM, 

R^ - yrneBQAOPOAHafl rpynna, CQAep>KaiAafl 
OT 1 AO 20 aTOMOB ymeppAa. npMMeM rpynnbi 

R ®, eCJlM MX ASe. MOryT 6blTb MAeHTMHHbIMM MJIM 

paahbiMM. 

ripMMepoM noKpbiBanu^ero Beu^ecTBa r) 
MoryT 6biTb neHTa(MnM reKca mjim 

0KTa)Aei;HJ1TpM3T0KCM(MnM TpMMeTOKCH)CMJiaHbl, 

neHTa (mjim reKca mjim 0KTa)Aei<MJTAM3T0K0M(MJiM 
AMMeTOKCM)MeTiiin MJIM STMJicMnaHbi, neHTa(MnM 
reKca mjim 0KTa)A3ilMn moho3TOKCM(mjim 

M0H0MeTOKCM)MeTMJ1 MJIM STMHCMJiaHbl. 

npeMMymecTBeHHO, b KOMnosMi^nM comacHO 
M3o6peTeHmo cooTHoiueHne Me>KAy MaccoM 
noKpbiBaioinero seinecTBa r) i/inn coBOKynHocTi/i 
noKpbiBaioiAMX BeiAecTB r) m Maccoi^ BeinecTsa 
TMna AByoKMCM KpeMHMn mjim coBOKynnocTM 
Beu^ecTB TMna AsyoKMOM KpeMHMfl pasHO ot 0.01 
AO 0,20 M, npeAnoHTMTenbHee, ot 0,02 ao 0,10. 

KoMno3Mi4Mn cornacHO M3o6peTeHMio mojkst 
CTpyKTypupoBaTb noA BOSAeiicTBueM cepbi, 
nepoKCMAOB, 6MCManeMMi/iA0B c cepoPi mjim 6e3 
nee, noA BOSAeCicTBueM Apyrux 
CTpyicrypupyioLAMX BeinecTB, mjim ona MO>KeT 
6biTb jiMUjeHa CTpyicrypMpyioineM cMCTeMbi, ecnM 
ooAepJKMT TepMon/iacTMHeoKne ajiacTOMepbi. 

KoMnosMqMfi corjiacHO M3o6peTeHMio mojkbt 
TaKKe coAep«aTb APyrMe KownoHeHTbi m 
AOSaBKM, o6uHHo McnojibsyeMbie b pesMHOBbix 
owecnx, nanpMwep njiacTMC^MKaTopbi, nMrMeHTbi. 
aHTM0K0MA3HTbi. OTpyioypMpyioiuMe ycKOpMTejiM, 
Macna Ann HanojineHMfi, CBJiayiomMe BeinecTBa. 

He flBJIfllOIAMeCfl aMMHOajIKMJiaJIKOKCMCMJiaHaMM, 

noKpbiBaiou^Me BeLAecTBa. ne flBJi$iioiAMecfl 

ajIKMJiailKOKCMCMJiaHaMM. npeAnoHTMTejibHO, 
eCJIM B KOMnOSML^MM MMeiOTCfl CBflSyiOIAMe 
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He nannwinnecsi 
aMMHoanKunanKOKCMci/iJiaHaMM, m/mjim 
noKpbiBaiOLL|kie BeiLiecTsa, He nanmoutkiecn 
anKHjiajiKOKCMCMnaHaMM. Macca arm eeiiiecTB 
ueHbUJe Maccbi aMMHoanKMjianKOKCkiCkiJiaHOB 

MilM a/IKMnanKOKCMCMJiaHOB COOTBerCTBeHHO. 

KoMnosMi^Mfi cxDmaoHO M3o6peTeHmo moikbt 
6biTb nojiyMSHa nsBecTHbiMn cnooo6aMM 

TepWOMeXaHMMeCKOt^ 06pa60TKM KOWnOHeHTOB B 

OAMH MJiM HecKonbKo aranoB. Hanpuwep, ee 
MOKHO nojiyHMTb nyrsM oflHoaranHoCi 
TepMOMexaHMHecKoCi o6pa6oTKM b saKpbiTOM 
CMecmejie, KOTopaa AnnTcn 6-10 MUHyr co 
cpeAHePi CKopocTbio jionacrePi CMecnTe/iji 50 
oSopoTOB B MMHyry, flo rex nop, noKa 
TeMneparypa ne onycTMTCfi flo 170 °C, win 
nyreM o6pa6oTKn b rbb arana b aaKpbiTOM 
CMecMTBJie, KOTopbie Annrcn oooTseTOTBeHHO 
4-6 MMHyr m 3-5 MUHyr flo MaKCMMajibHoro 
nafleHMfl TeMneparypbi flo 170°C, sa KOTopbiMn 
cneflyer aran oKOHMare/ibHOM o6pa6oTKM, 
ocymecTsnfleMbii^ npi/i 80 °C, na KOTopoM 
BBOflfiTCfi cepa n yoKopurenb, b cnynae 
KOMno3MUMM, ByjiKaHnanpyeMoii cepoCi. 

KoMno3HUMK) cornacHO n3o6peTeHMio mo>kho 
McnojibsoBaTb, nanpuMep, p^a nponaBOACTsa 
npoieiaopoB Ana nHeBMari/mecKHX ujmh, 
cfflCTOflinnx H3 noBepxHOCTHoro cnon, 
KOHTaKTupyroinero c aewJieCi, m noACJioji, 
pacnono>KeHHoro Me>KAy noBepxHocTHbiM cnoeM 
n MeiannoM, KoMno3ni4Hfi noaepxHocTHoro 
cnofl, KOTopbifl Aon>KeH Sbiib peancTeHTHbiM 

B03Aei^CTBHSM AOpO>KHOrO nOKpblTMfl, B 
HaCTHOOTM M3H0Cy, MMSeT 6onee BblCOKMM 

npoL^eHT Hano/iHMTerifl, msm KOMno3ML^Mfl 
noflojiofl, KOTopafl Ronma 6biTb wsHee 
ri/iOTepesMCHoR n ppst KOTopoii cneL^nanbHO 
aAaniMpoBaHa accoLi,Mai4Mn abvokmcm kpsmnma m 
cna6o yKpen/iniOLnePi caxvi cepm 500, 600 mjim 
700, HanpkiMep caxvt N683 mvi N765. 

l/l3o6peTeHMe winiocTpMpyeTCfl npkiMepaMM, 
KOTopbie npeflprasneHbi mxe m KOiopbie ne 
orpaHMHHBaioT o6-beM M3o6peTeHMfl. 

Bo Bcex npMMepax, ecnki ner oco6oro 
o6o3Ha^eHi/in, KOMnosML^Mki A^lOTcn b MaccoBbix 

MaCTHX. 

B 3TMX npuMepax, KOTopue Moryr 

COOTBerCTBOBaTb MJ1M He COOTBerCTBOBaTb 
M306peTeHMIO, CBOC^CTBa K0Mn03MLJiMi^ voMepumT 

cneflyioLi^i/iM oSpasou: 

riJiaCTMHHOCTb HO MyHM 

rijiaoTUHHOCTb no MyHM ML (1+4) 
M3MepfleTCfi npn 1 00 °C cxjmacHO Hopiwe ASTM 
D-1646. 

PeoMerpufl 

PeoMeTpuHecKne nsMepeHUJi 
ocyLMecTBnnioTCj) nyreM nawepeHUfl nap Ha 
peoMerpe MoHcaHTo, MOAejib 100S, n ohh 
cneAyioT 3a npoueccoM ByjiKaHM3ai4MM, 
onpeAenflfl BpeMfl To b MUHyrax, Koiopoe 
cooTBercTByeT 3aAep>KKe ByjiKaHH3aL(MM, n 
Bpewn T99 B MMHyrax, Koiopoe cooTBeTOTByeT 
99% kisMepeHHOM MaKCMuanbHoCi napbi. 

iBepAOCTb no Lilopy 

iBepAOCTb no LiJopy A muepneTcn npki 
23 °C comacHO HopMe ASTM 2240-91. 

Ko3ctJct)nuMeHT yAnnHeHun 

Ko3cf5ct)ML^MeHTbi yAnnHeHMt) MSNiepflioT npn 
100% (MAI 00) M npn 300 (MA300) comacHO 
HopMe HC037-1977. 

CooTHOLueHi/ie MA300/MA100 - noKa3aTejib 
BsanMOAeMCTBMfl sjiacTOMep-HanojiHMTejib m 
noKa3aTe;ib ycmemn: Aef^cTBHTejibHO, KorAa 
3T0 cooTHomeHMe yBejiMMMBaeTCfl, ncTupaHne 
yMeHbiuaeTCJi vi pe3MCTeHTH0CTb 



yBenuMMBaeTcn. 

rioKaaaTejiM MSMenbHeHUJi no CKOiry 

3™ noKaaarejin nsMepfiioTcn npn 23 °C. 
OnpeflejiflKiT npoHHOcib na pa3pbiB (FR) b Mfla 
M yAnnHeHne npn paspbise (AR) b %. 

rucrepesMCHbie norepn (PH) 

rucrepesMCHbie noxepn (PH) nnn rucTepeanc 
MSMepniOTCf) MeroAOM no OTCKOKy npn 23 °C m 
npn 60°C comacHO Hopiwe HCO R17667 m 

Bbipa>KaiOTCJl B %. 

l/lsMepenun ctuieKcoMerpoM 

noBbiiLieHne TeMnepaiypu T1-T2 b "C 
onpeAejineTcn ctmeKOOMerpoM oomacHO Hopiwe 
ASTM D623. Oho xapaKrepMsyer HarpeBahne 
BeLMecTBa npM MexaHHMecKOH HarpysKe. 

fluHaMMMecKne CBoCioTBa npii 23°C 

OnpeAenflKJT woAynb anacTHMHOCTH E' b 
MHa, KOTopbiM xapaKTepM3yeT )KecTKOCTb, a 
raioKe TanreHO AeJibia (tg del), kotophm 
flBJinercfl MaKcuwanbHbiM TaHreHCOM yma 
norepb m KOTopbii^ xapaicrepiisyeT rucTepesnc. 
9tm MswepeHMfl ocyiJ4ecTBnnioTCfl comacHo 
HopMe ASTM-D2231-71. 

A6pa3MBHblM M3H0C 

A6pa3HBHbiCi M3HO0 i/isMepneToa 
oTHocurejibHoPi norepeil o6-beMa cxjmacHO 

Hopiuie flMH 53-516. 
ripuMep 1 

Uenb DToro npuwepa - cpaBHMTb KOMno3imMM 
HaTypajibHoro KayMyKa c HanonHHTeneM m3 
AByOKMCM KpeMHMfl yjibTpacMji VN3 CtlMpMbI 
Degussa. 3m KOMnosML^MM np^craBneHbi b 
Ta6n. 1 . B HMx npuMennioT, b caiynae npoBbi 1 , 
ciuecb aMMHonponMmpMSTOKCMci'anaHa A1100 vt 
reEccaAeL^MnrpkiMeTOKaicifiJiaHa Sil 1 6, b cnyMae 
npoSbi 2, TonbKO A1100, b cny^ae npo6bi 3 - 
TO/ibKO Sil 16 n b cnynae npo6bi 4 - 
KnaccMMecKoe CBn3yiomee BeinecTBO Si69. 
DpoSa 1 cooTBSTCTByeT naoSpeTeHnio, npo6bi 
2-4 $ib;i»iotc;i cpaBHi/irenbHbiMM, ne 

COOTBeTCTByiOl^MMM M306peTeHH10, npHMBM 

npo6a 4 nsnneToa TunnMHoi^ ana nsBecTHoR 
KOMno3HL(nn, ony>KaiAeCi cobiiiKoC^. Bee 3TH 
coeflUHeHMfl ByflKaHM3MpyioTcn cepoCi. 

KownoHeHTbi mmbiot cneflyioLUMe 
xapaicrepucTMKM: 

HaTypajibHbit^ njiacTMC()i/iL^MpoBaHHbiC4 
KaynyK no MyHM ML 1+4 npM 100°C paBen 60. 

- flByOKMCb KpeMHMfl yjIbTpaCMJI VN3 Ct>MpMbl 

flerycoa c yflenbHoCi noBepxHOCTbKS CTAB 164 m 
^/r, cp^HMM Ai^aiuerpoM MacTML^bi nocne 
AesamoMepaitkiM D50=8 mkm vi Kot3dpdpvii\vieHTOM 
AesamoMepaifkiM Fd=3 mji. 

- CMJiaH Si69 )KMflKMR 4>iipMbi Aerycca. 

AMMHonponi/uiTpxisTOKCiiicMJiaH All 00 
cjDMpMbi IOhmoh KapSnA. 

reKcaAei^MJiTpuMeTOKOMCunaH Sil 16 
cjDupMbi flerycca. 

- AHTMOKOMAaHT; N-(1 ,3-flMMeTWl6yTMJl) 

N'-cfieHnn-n-cpeHUJieH Rviaum. 

- napacfjuH: cwecb KpynHOKpMCTanjiimecKMX 
n MMKpoKpi/icrannn'-iecKMX bockob. 

- Cynbcf)eHaMMA: 
N-LiMKnoreKci/i;i-2-6eH30Tna3MJicy;ib(tieHaMMA. 

KoMno3i/iL(MH Ann npo6 1-4 nonyHeHbi nyreM 
ncnojibsoBaHun Bcex MHrpeAneHTOB, Kpowe 
cepbi M ycKopmejifl, c noMOiAbio 
TepMOMexaHMHecKoR o6pa6oTKM B 1 aran b 
aaKpbiTOM CMecmejie, KoiopbiM atihtca 
npuwepHO 7 MMHyr, cxj cpeflHeii cKopooTbio 
nonaoTefl 50 o6opoTOB b MMHyry ao rex nop, 
noKa Tewnepaiypa He ynaAer ao 170°C, sa 
KOTopbiM cneAyer aran OKOHHare/ibHoR 
o6pa6oTKM, BbinoriHeHHbiC^ npM 80°C, bo BpeMji 
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KOToporo BBOflfiT cepy \a ycKopurenb. 

B Ka>KAoR npo6e cMjiaHbi McnoJibsyioTcn c 

OflHMM M TOM XCe npOLJ|eHTHblM COAep>KaHI/ieM 

TpMajiKOKCMCkinaHOBbix rpynn tsk, htoSu 
cpaBHi^Tb cMecki, MueioiMMe OAMHaKOBoe 
nepeKpbiBaHMe HanojiHi/iTe;in m pp,yomcvi 
Kpeunm. flpoi^eHTHoe coAepxaHne cepbi m 
cynbctjeHaMMfla peryjiiipyeTcn raKMM oSpasoM, 

MTOBbI nOnyHMTb CMeCM C 6nM3KMMM 

noKasarejiflMM >KecTKocTH no UJopy, MTo6bi 
oSnerMMTb cpasHeHUfl rucrepeancHbix ceoficTB 

ByjiKaHnaauMio ocyi^ecTsnfiioT npn 150 °C 
3a Bpewfl T99 B MMHyrax, KOTopoe 
npeflciaBJieHO b Ta6n. 2. 

CBOMCTBa 3TMX HGTbipeX KOMnOSMUMpi 

cpaBHkiBaioT Me>K^ co&oi\ ksk b 

ByjIKaHMSkipOBaHHOM COCTOflHMM, TaK M B 

HeByjiKaHMSkipoBaHHOM coctoahmm. PesyjibTaTbi 
npeflCTaBJieHbi b Ta6ji. 2. 

VcTaHOBJieHO. hto yioMno3vii\m mn npo6bi 2, 
B KOTopoi) Mcnonbayercn TonbKo ciiUiaH AM 00, 
Miueer oneHb BucoKyio HeiiiSMepviMyio BenM^MHy 
MyHM VI OMeHb MajieHbKoe Bpeiun saAepxcioi 
BynKaHkiaauiiM (To 1 MHHyra). TaKan 
KOMnosML^kifl flaer oimiukom >KecTKkie m cnMiuKou 
o6o>K>KeHHbie cmbcm, HenpuroAHbie onn 
npkiMeHeHMfl Ha npoMbiiuneHHOM npepppvipjm. 

CoeflUHeHne npoBbi 3, b KorapoM 
Mcno/ibsyeTCfl To;ibKO Si116, nwieer HeBonbLuoPi 
KoacficjDML^MeHT yppmenm npn 300% m, KaK 
cneAcrene SToro, Baai/iMOAeKcTBue anacTOwepa 
M HanoJiHMTejifi, OTJinHaeTCfi oneHb ManeHbKUM 
cooTHomeHneM MA300/MA100 m 

HeAocTaTOMHbiM ycMJieHMeM, kbk sto 
noKasbiBaioT peayjibTaibi naMepeHun 
aSpasMBHoro MSHOca. 

CpaBHeHne npo6 1 m 4 rsbt cneAyioiMMe 
pesyjibTaTbi: 

- BpeMfi 3aflep>KKH flsnflercfl npaKTHMecKH 
OAMHaKOBbiM (To 8 MUHyr nporne 9 MUHyr), mo 
roBopm 0 noxoKeCS Hafle>KHOCTM b 

MCnOJlbSOBaHMM, 

- ypoBSHb rMCTepeanca npo6bi 1 (PH npM 23 
M 60°C, HarpeBaHi^e Ha c|)JieKCOMeTpe m tg del b 
AKiHaMiiiHecKiiix xapaiaepMCTMKax) HaiuHoro 
mxe, ^eM npo6bi 4 npvi 3KBMBajieHTH0(4 
jKecTKOCTM no lUopy, 

- yKpenjinioiuMe CBoC^OTsa, npeAOTaBXieHHbie 
OTHOLueHMeM MA300/MA100 m noKaaarejiflMH 
M3MejibMeHMf) no CKOTiy, aennioTCfl jiymunMn 
Ann npoSbi 1 , 

- xapaKTepucTMKM aepaanBHoro M3H0C5a 

flBnflKJTCS SKBMBaneHTHblMM. 

CoBOKynHOCTb stmx peayjibTaroB nosBOJiaeT 
npeAycMarpuBaTb c KOMnoanuneM npoSbi 1 
corjiacHO nsoSpeTeHnio (no cpaBHeHnio c 
KnaccuHeoKOM KOMnoani^nei^ npoSbi 4, 
BKnio4aK)inei^ CBfl3yK)t4ee eemecTBO Si69) 
MsroTOBJieHMe nporeiaopoB Ana noKpbiiueK 
nHeBMainMecKMX lumh c hmskmmm noKaaaiejinMH 
conpoTMBJieHMfl flBM>KeHMK) M HarpeBa, n, KaK 
cneACTBue SToro, c SKOHOMneC^ ropioHero vi 
yaennMeHneM cpoKa cjiy>K6bi noKpbiiUKM Bes 
ymep6a f\na pesMcieHTHbix xapaKrepucTHK. 

ripuMep 2 

B npMMepe 2 6biJiM BSflTbi nerbipe 
KOMnosMUMM M3 npMMepa 1, BKnioHa5i cnoco6bi 
MX nonyMeHMfl, npuMeiw flsyoKucb KpewHHn 
VribTpacMn VN3 6bina saiuieHeHa Ha AsyocKMCb 
KpeMHUJi UeocMJi 1165 MP, niweiotnyio 
yjiyMLueHHyio flucneprnpyeMocTb. nocne 
Ae3amoMepaL^MM o noMoinbio yjibipasByKOB ara 
AByoKMCb KpeMHMfl c yAejibHoii noBepxHocTbK) 
CTAB 160 M^/r MMeer cpeAHnK Anaiwerp ^HaoTHi^ 



MKM, M KOS^IC^MLtMeHT 

fleaamoMepai^MM Fd, pasHbiR 8 mji. 

npo6a 5 cooTBeTCTByer n3o6peTeHmo, 

npo6U C 6 no 8 flBJlflKDTCfl KOHipOJlbHblMM 

npoSaMM, npuMeM npoSa 8 onyxnT aranoHOM no 
TSM we npMHMHaM, mto npoSa 4 b npMuepe 1. 

ByjiKaHMsaunio ocymecTannraT npn 150°C b 
TeneHne apeMem T99 b MWHyrax, KOTopoe 
Aaercfi B TaSji. 3. 

CsoCiCTBa 3TMX MeTbipeX K0Mn03HL;M(4 

cpaBHMBaioT Me«fly co6om kbk b 

HeByj1KaH3Mp0BaHH0M C0CT0nHl^l<l, TaK kl B 

ByjiKaHMSMpoBaHHOM. PesyjibTaTbi 
npeflCTaBJieHbi b Ta6n. 3. 

ripuMep 2 nosBonneT CAenarb BbiBOAbi, 
aHanornHHbie sbiBOAaw Ana npmviepa 1, 
cpaBHkiBasi npo6y 5, cooTBercTByioiiiyK) 
M3o6peTeHMio, c KOHTponbHbiMM npo6aMM 6-8. 

ripMMep 3 

B npMMepe 3 Gum BOcnpoMSBQAeHbi 4 
KOMnoskiL^i/iM MS npMiuepa 2 c AByoKHCbio 
KpeMHMfl UeocMJi 1 1 65MP, a raKxe cnoco6bi mx 
nonyMeHMH, npunew HarypanbHbiR KaynyK 6bin 
saMenen Ha Kyna>K HarypaJibHon? KayMyKa i/i 
1,4-i4Mc nonneyTaAneHa o iwacooBbiM 
OTHOiLieHneM HarypanbHoro Kay^yKa k 
nonneyraflneHy, paBHbiM 70/30. 

npo6a 9 cooTBeTCTByer n3o6peTeHmo, 
npo6bi c 10 no 12 nanflioTCfl KOHTpojibHbiMn 
npoBawn, npuMeM npo6a 12 cny>KMT sranoHOM 
no Tew >Ke npuHUHaw, mto b npuwepe 1. 

1,4-i4no noni/iByTaAneH, nonyMeHHbiJ^ b 
pacTBope c KarannaaTopoM Ha ooHOBe TUTana, 
MMeer cjieflytoinne xapaKTepucTHKn: 

- npoL^eHTHoe ooAepwaHne 1 ,4-l^mc: 92%, 

- n/iacTMHHOCTb no Mynn: 45 
ByjiKaHM3ai^mo ooymecTBnnioT npn 150°C b 

TeMeHkie BpeMenui T99 b MMHyrax, Koropoe 
Aaercfl b raSii. 4. 

CBoi^cTBa 9rMX Merbipex KoiuinosML^Mi^ 
cpaBHMBaioT MeJKAy co6of4 iok b 
HeByjiKaHMSkipoBaHHOM cocroflHMM, raK ki b 
ByjiKaHMSMpoBaHHOM. Pesyjibrarbi 
npeAcraBiieHbi b Ta6ji. 4. 

ripMuep 3 nosBonner pAenarb BbisoAbi, 
aHaJioraHHbie BbiBooaM Ann npMMepa 1, 
cpaBHMBan npo6y 9, coorBercrByioL^yio 
M3o6pereHMio, o KOHrpojibHbiMH npo6aMM 10-12. 

npuMep 4 

B npuwepe 4 6binn BocnponsBeAeHbi 4 
KOMno3i/ii4MM M3 npuMepa 2 c AByoKucbio 
KpeMHMfl Lleoomi 1165MP, a raKJKe onoco6bi nx 
nojiyneHMfl, npMMew AsyoKucb KpeMHun Ueocnn 
1165MP 6bma saweneHa Ha Kynax AsyoKucM 
KpewHun l4eooMJi 1165MP n ca>KM N234 c 
orHoujeHnew AByoKucn KpeMHun k caxe, 
paBHbiM 35/15. 

npoLienrHbie coAep>KaHMfl cunana Sbinn 

nOflOSpaHbl B COOrBeTOTBMM c hobum 
npOL(eHTHblM COAep>KaHHeM ASyOKHCH KpeMHMfl. 

KoMno3ni4m^ npeAcraBJieHbi b ra6ji. 5. 

ripoSa 13 coorBercrByer M3o6pereHMK5, 
npoSbi c 14 no 16 nsnniorcji cpaBHure/ibHbiMH 
npoSaMM, npMMSM npoSa 16 cnyjKnr aranoHOM 
no reM jKe npuHnnaM, hto b nprnwepe 1 . 

By;iKaHM3ai^mo o(yi4ecrBJinior npM 150°C b 
reMGHne BpeiuienM T99 b MMHyrax, Koropoe 
Aaercfl B ra6/i. 6. 

CBoficrBa 3TMX nerbipex KOMnosMi^Mfi 
opaBHMBaior Mexpi/ coSoi^ KaK b 

HeByjlKaHM3MpOBaHHOM COCTOJIHMM, laK M B 
ByjlKaHM3MpOBaHHOM. PesyjibTaTbi 

npeflcraBneHbi b Ta6n. 6. 

ripMMep 4 no3BOJifleT CAejiaib BbiBOAbi, 
aHanorMMHbie BbiBOAaM Ann npMuepa 1, 
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cpaBHMBan npo6y 13, cooTBercTByiomyio 
ii3o6peTeHMio, c KOHxpojitHbiMM npoBaMM 14-16. 
ripuMep 5 

B npuwepe 5 6b\m BocnpoM3BeAeHbi 4 
cxjeflMHeHUfi M3 npuMepa 4 c Kyna)KOM AByoKucM 
KpsMHHfl Ueocnn 1165MP m caxiA N234, a Taiwe 
cnoooBbi nx nonyHeHMfl, npuMSM HaiypaJibMbifi 
KaynyK 6bin aaMeneH Ha Kyna>K HarypanbHUi^ 
KayMyK - 1,4-l^hc nojineyraflneH c MaccoBbiM 
OTHOLueHMeM HaiypanbHoro Kay^yKa k 1,4-i^mc 
nonnSyraAMeHy, pasHbiM 70/30. 

XapaiaepMCTMKM 1 ,4-i^mc nonneyraAMeHa, 
nonyMeHHoro b pacreope c KarannaaTopoM Ha 
ocHOBe TMTaHa, flaHbi b npuMepe 3. 

CoeflMHeHMfl npeflcraBJieHbi b Ta6ji. 7. 

npo6a 17 cooTBeTCTByeT M3o6peTeHMio, 
npo6bi c 18 no 20 jibjiwiotcji cpaBHMTenbHbiMM 
npoSaMM, npuMSM npo6a 20 cnymT sranoHOM 
no TeM we npMMMHaM, ^to b npMMepe 1. 

ByjiKaHM3ai4Hio ocymecTBnnioT npM 150°C b 
Tenehkie BpeMenH T99 e MkiHyrax, Koropoe 
flaeiofl B Ta6ji. 8. 

CBot^cTBa 3Tkix MeTbipex KOMeHHaL^Mi^ 
cpaBHMBaioT Mexpv co6on iok b 

HeByjlKaHMSMpOBaHHOM COOTOflHMM, TSK M B 

By/iKaHH3MpoBaHHOM. PesyjibTaTbi 
npeflcraBJieHbi s ja5n. 8. 

npt^Mep 5 nosBOJifler oaenarb BbiBOflbi, 
ananorMMHbie BbiBo^aM Ann npkiuepa 1, 
cpaBHMBafl npo6y 17, CMOTBeioTByionyio 
HsoepeTeHMK), c KOHTponbHbiMM npo6aMM 18-20. 

npuMep 6 

B 3T0M npuMepe cpaBHUBaioT pa3JiMMHbie 
KOMno3i/mMM, coflep>Kau4ne TO/ibKo HarypajibHbiCi 
Kay^yK hjim b Kyna>Ke c flpyruM AnenoBbiM 
KayMyKOM, a raioKe TOJibKO AsyoKucb KpeiMHua 
MJiM B Kynawe o caxei^. 

3tm ooeflMHeHUfl flanbi b Ta6Ti. 9. 

flByoKMCb KpeMHUfl Hi-Sil 2000, KOTopaa 
flBJinercfl eAMHCTBenHbiM hobum kiHrpeAMeHTOM, 
kiMieer cneflyioii^Me xapaiaepMCTMKM: 

- yflenbhan noBepxHOCXb CTAB: 214 M^/r, 

- nocne AesamoMepauMii yjibrpasByKaMM 
cpeAHMfl AMaiuierp HacTMi^bi D50=9 MMKpoH m 
K03(t)c|3imMeHT fleaamoMepaLiMM Fd=2 mji. 

KoMnosML^MH npo6 c 21 no 28 npnueHflioTCfl 
nyreM OAHOsranHoR o6pa6oTKM, iok b npmviepe 
1. 

KoMnoskmMH 21, 23, 25, 27 cooTBeTCTByroT 

M306peTeHMIO, K0Mn03ML(MM 22, 24, 26 M 28 

nennioTon KOMno3ML(H5iMM KOHrponbHbix npo6 co 

CBflSyiOLAMM BeiHeCTBOM Si69. 

B KajKAoPi npoCe cunaHbi Mcnonb3yK)Tcn c 
OAHMM M Tew xe oSli^mm npoi^eHTHbiM 
C0Aep>KaHMeM TpnanKOKCucunaHOBbix rpynn no 

OTHOlUeHHK) K eAMHMue nOBepXHOCTM 

Mcnojib3yeMo£^ AsyoKucn KpewHun n b 

COOTHOlUeHMflX HMCJIO TpnaJIKOKCMCHnaHOBblX 

rpynn na eAHHHL(y noBspxHOCTH AsyoKMcn 
KpeMHUfl flBnneTCfl HAeHTn^HbiM HMcny npmviepa 
1 . ripoqeHTHoe coAep>KaHMe cepbi m ycKopnTejin 
noABMpasTCfl raKUM o6pa30M, HTo6bi nonyMHib 
cMecM, HMeioinne Qmsme noKaaarejin 
>KecTKOc™ no UJopy (MTo6bi ynpooTMTb 
cpaBHeHMe rucrepesMOHbix oboKctb). 

ByjiKaHMsamiK) ocymecranflioT npn 150°C b 
reqenne BpeiweHM T99 b wuHyrax, Koropoe 
npeflCTasjieHo b Ta6n. 10. 

CpaBHMBaioT Me>KAy co6ofi CBOHCTBa 
KOMnosMMMM B napax npo6 21 n 22, 23 m 24. 25 
M 26, M, HaKOHei^, 27 m 28 KaK B 
HeBynKaHi/i3MpoBaHHOM, tbk m b 
ByjiKaHMsi/ipoBaHHOM cocTOflHMM. PesyjibTaTbi 
npeACTasneHbi b raQn. 10. 

ycTaHOBneHo, mto nsMeheHMfl cboKctb 



KOMnOSML^MM CO CMeCbK) A1100-Si116. 
cooTBercTByioinMX MsoSpeTeHnio, no OTHOtueHMio 
K KOHTponbHblM o6pa3L^aM c Si69, cpaBHMMbi c 
\A3MenenmM]A, KOTopbie Ha6nlOA^J1MCb panee B 
cnynae AsyoKi/icePi KpeMHua c 6onee hwskmm 
noKasaxeiieM yAejibHOM noBepxHocin CTAB. 

CoHeiaHne aMMHoajiKHJiTpnajiKOKCMCunaHa c 
ajiKmiTpnajiKOKCMCunaHOM m AsyoKucn KpeMHun, 
MweioiAeii yAejibnyio nosepxHOCTb CTAB, 
pasHyio npuMepHO 200 M^/r, nosBO/ifler 
nonyMaTb KOMnosnL^nn, HaAe>KHocTb b 
McnonbsoBaHMH Koropbix cpaBHUBaercfl c 
KOHTponbHblM o6pa3uoM, Mcnonb3yioL4MM 
KnaccuMecKoe GBnsyioinee semecTBo Si69, co 
SHaMMTeribHo hmskmm ypoBHew rucTepesnca, mto 
nosBOJifleT MsroTasnMBaTb npoTSKTopbi aha 
nHeBMarkiMecKMX iiji<ih, c KoropbiMii skohommtc^ 
ropioMee m Koropue lueHbUje HarpeBaioTcn, mto 
ejiaronpkiniHO Ann npoAneHi/in cpoKa cny)K6bi 
nHeBMaTMMecKod muHbi. 

KoMnoaimnsi no M3o6peTeHMio nosBOJineT 
nonyMMTb cneAyioLitkie npeMMyu^ecTBa no 

CpaBHeHMK) C MSBeCTHblMkl KOMnOSkll^MflMM Ha 

ooHOBe Kaynyio v\ AsyoKMCki KpeMHun, 
Mcnojib3yioii4MMM HavtSonee scpcpeKTMBHbie 
CB5i3yioi4Me Beinecraa M3 pnfla omianoB: 

- HaMMeHbLuyio rucrepesMCHyio noTepio, mto 
BbipaxaeTcn b hmskmx noKa3aTennx 

COnpOTMBJieHMfl ABH>KeHHIO H HM3KMX 

noKasaTe/inx narpesa, b MacTHOCTH, b 
npoTeKTope noKpbiiueK HHeBMaTHHecKHX lumh; 

- HannyHLUne yKpennflKsinne OBoi^OTBa. 
3th npemviymecTBa AociMraioTCfl 6e3 

yiAep6a Ann ycnoBuS McnojibsoBaHMfl mjim pfm 
xapaKTepucTMK a6pa3MBHoro M3H0ca. 
ripuMep 7 

B 3T0M npi/iMepe pasnMMHbie KOMnosHUMM 
comacHO i/isoSpereHMio, coAep>KamMe 
HaTypanbHbiR KayMyK, a TaK>Ke OAHy AByoKMCb 
KpeMHMsi MriM AByoKMCb KpeMHMfl B Kyna>Ke c 
MejiKoaepHMCToi^ ca>Ke£i, cpasHMBaiOT o 

KOHTpOJlbHblMH K0Mn03ML^MflMM, 06blMH0 

HcnonbsyeMbiMM ppn anaoTHMHbix coeAHHeHMfi, 
npuMeHflSMbix Ana KpenneHun o AHUineiM 

aBT0M06M/1fl. 

KoMnosMUkiM npo6 cornacHo i/i3o6peTeHMio 
onMcahbi panee noA HouepaMM npo6 5, 21 m 25. 
KoHTpojibHbie KOMno3kiL|KiM oni/icaHbi B npo6ax 
29, 30 M 31 M coAppjKaT KpynnosepHMCTbie 
yci^nkiBaioiAMe HanonHMTenki. Bee 9tm 
KOMnosMUMM yKasaHbi B Ta6ji. 1 1 . 

PeaynbTaTbi noKasbiBaioT, mto KOMno3ML(MM 
comacHo MsoepeTeHMio, KOTopbie BKnioMaioT 
MenKosepHMCTbie ycujii/iBaioiAne nanonHMTenn, 
MMeioT, KpoMie yjiyMiueHHbix rncTepe3M0Hbix 
cBot^cTB, 6onee BbiooKMM ypoeeHb ycMneHMfl, 

MeM K0Mn03HL(HH KOHTpOTlbHUX np06; 3T0T 

ypoBeHb Bbipaxen b 6onee bucokhx 
noKasaxensx nsMenbMeHun no CKorry. 

PasyMeeicfl, H3o6peTeHMe ne 
orpaHHHMBaercf) BbiiueonMcaHHbiMM npHwepawiM 
BbinonHeHHfl. McxoAfl na stmx npi/iwiepoB, mo>kho 
paccMaTpMBaxb APyrMe cnoco6bi BbinonHeHMn. 

(DopMyna M3o6peTeHi4$i: 

1 . PesMHOBan KOMnosMi^Mfl, aaKnioMaioii^ofl 
B TOM, MTO OHa CQAepjKMT a) no MeHbiuefl Mepe 
OAMH AMenoBbii^ 3JiacT0Mep c 
KMcnopoACQflep)KainMMM rpynnawM; 6) 
HanojiHMTejib, cocvonwyiR, no MSHbLueM Maps, 

MaOTMMHO M3, HO MeHbliieM Mspe, OAHOrO 

Beu^ecTBa, HasbiBaeuoro rma AByoKMci/i 
KpeMHM5i, BbiSkipaeMoro wa rpynnbi, 
BKnioMaioLi^eC^ AByoKMCb KpeiuHMn VI BeiAecTBa, 
He s\Bnmo[i\viec9\ AByoKkic^MM KpeMHMfi, 
MMeioLi|Me Ha noBepxHocTM 



CM 
O 



CM 



KKicnopoAcoAep>Kau^Me ct)yHKL4MM KpeuHMn; b) no 
MeHbUjeM Mepe, oaho CBnayioi^ee eeu^ecTBO, 
Bbi6i/ipaeM0e m rpynnbi, BicnioMaioutei^ 
aMHHoanKMJianKOKCi^ckinaHbi, 
aMMHoapMnajiKOKCMCunaHbi i/i 
aMMHoapajiKHJianKOKcucMJiaHU, npuHew 
ajiKMJibHafl, apujibHafl mw apajiKHJibHaji rpynnbi 
MoryT 6biTb, B cny^ae HeoSxoflUMOCTH, 
aaweu^eHbi ctDyHKL^noHajibHbiMn rpynnaMn; r) no 
MeHbiuefi Mepe, oaho noKpbiBaiOLMee BeinecTBO, 
BbiSnpaeMoe m3 rpynnbi, BKnioHaioL^eM 
ajiKHJiajiKOKCMCunaHbi, apujiariKOKCucunaHbi i/i 
apajiKHJiajiKOKCMCunaHbi, npuneM anKH/ibHan, 
apunbHan mv\ apajiKHJibHan rpynnbi Moryr. b 
cny-iae HeoBxoAHMOOTM, 6biTb sawemeHbi 
4)yHKi^i/iOHaiibHbiMM rpynnaMM, 3a ncKnioMeHMeM 
awMHorpynn m cepocoflepwainMX rpynn. 

2. KownoanL^^fl no n.1, OTJinnaioii^ancsi rew, 

MTO AUSHOBblR 3JiaOTOMep C 

Ki/icnopoACX3Aep>KamMMH rpynnawn - aro 
cnHTeTHMecKwfi sjiacTOMep, ooflepMcainnC^ 
KVicnopqacoAep>Kaii4Me rpynnbi, BBQAMMbie b 
nojiMMep BO Bpeufl ero CMHresa kinki nyreiui 
AajibHeC^ujeCt o6pa6oTKM nonMuepa, 
ocyiL|ecTBnfleMo(4 c i^enbio BeeAeHkin svwx. 
KMQnopQflCQflep)KainMX rpynn. 

3. KoMnoai/mnfl no n.1, OTJiMHaioinanofl lew, 
HTO flueHOBbiM snaoTowepoM c 
KMcnopoACOAepjKau^MMH rpynnaiMM flanneTcn 
HarypajibMbiti KaynyK. 

4. KoMnosHi^nn no n.3, ornkwaioinancfl tgm, 
MTO HarypanbHbit^ Kay^yK npeAciaBnjieT or 50 
AO 100 Mac.% 3nacroMepa(oB) o 
KMo;iopoAcoAep>Kai4MMM rpynnaMH. 

5. KownoanL^nfl no OAHOiwy na nn.1-3, 

OTJlM'-iaiOlHaflGfl TSM, MTO OHa COAep>KMT TaiOKB 
OAMH MJIM HeOKOnbKO AHeHOBblX GJiaCTOMepOB, 

He coflep>KainMX KucnopoAcoflepwauiMX rpynn. 

5. KoMnoani^Mfl no n.5, OTJiiwaioinafiCfi TeM, 
HTO MaccoBoe oooTHOiiieHne AUSHOBoro 
anacTOMepa v\m A^eHOBbix ajiacTowepoB c 
KncnopoAcoAep>KamMMH rpynnaMn n AUSHOBoro 
snacTOMepa nnn AneHOBbix ajiacTowepoB, He 
coAep>KatnMX KncnopoAcoAep)Kaa(MX rpynn, 
npeBbimaeT 1 . 

7. KoMnoam^Mfi no oAHOMy na nn.1-6, 
OTJiMHaiomasicfl reM, hto BeinecTBOM inna 
AByoKMCM KpeMHun fiBJineTOJi caxa CSDP 
(yrjiepQAOKpeMHeaeMHbii^ AByxct)a30Bbii4 
HanonHMTsnb), men\i\af{ na nosepxHocTi/i 
yrnepoAcx}Aep>Kaiijyio cfjasy m 4>a3y, cocronuj^io 
M3 oSnaoTH, fab HaxpflHTcn tohko 
MSMenbHeHHan AByoKMCb KpeiuHMR, v^vmvi 
aJiioMOCMnMKaT. 

8. KoMno3Mi;Mn no QAHOMy va nn.1-7, 
OTJiMHaionancji rew, mto BeinecTBOM Tuna 
AByoKkicM KpeMHi4;i fiBrfiercn oca>KAeHHa5i 
AByOKklCb KpeMHkin. 

9. KoMno3ML4kifl no OAHOMy M3 nn.1-8, 
OTHMHaiomanofl Tew, hto aeineoTBO mjim 
Bei^ecTBa mna AsyoKMCM KpeMHi/in 
npeAPTaannioT or 50 pp 100% oSii^ei^ uaccu 
HanojiHMTejifl. 

10. KoMnoskmnfl no n.9, OTJiUMaioii^ancfl rew, 

HTO HanOJlHMTeJlb COCTOUT M3 ot 50 AO 100 

Mac.% ocawAeHHofi AByoKucn KpeMHun. 
yAenbhan noBepxHOCTb BET KOTopofii paBHa ot 
100 AO 300 M^/r, npeAnoHTMTejibHO ot 120 ao 
250 M^/r, ki OT 50 ao 0 Mac.% m3 ca^cM. 



11. KoMno3kiuikifl no OAHOiuiy m3 nn.1-10. 
OTJiMHaioLLiancfi tgm, hto HanonHHTenb 
npeACTaBnneT ot 30 ao 70 Mac.% no 
oTHoiueHMK) K Macce anacTOMepa vmw 

COBOKynHOCTM 3JiaCT0Mep0B. 

^ 12. KoMno3Mi4i/ifl no OAHOiwy M3 nn.1-11, 
oTJiMMaioLnaflCfi TeM, mto CBflsyioinee eeineoTBO 
b) cooTBeTCTByeT 4)opMyne 
NH2-Ri-Si(OR2)3.„(R\, 
rAe n - 0, 1 mjim 2; 
10 R'' - yrneBOAPpoAHafl rpynna, CQA^pxau^an 
OT 1 AO 20 aTOMOB ymepoAa; 

0R2 - ajiKOKCurpynna, coAep>Kai4an ot 1 ao 
20. npeAnoHTHTSJibHO ot 1 ao 5 aTOMOB 
yrnepoAa, npn^eM R^ - yrneBOAopoAHafl 
1S rpynna, rpynnu OR^, ecnn nx necKojibKO, 

MOryT 6blTb MAeHTMHHbIMM MJIM paSHblMM; 

- yrneBQAOpoAHafl rpynna, coAep>Kainan 
OT 1 AO 20, np^OMTMTeiibHo oT 1 AO 5 aroMOB 
yrjiepQAa, npMMeiui rpynnbi R^, ecnM mx abb, 

MOryr 6bn-b MAeHTHHHblMH htim paSHblMM. 

^ 13. KoMno3i4LJ|ki!i no oflHOMy m3 nn.1-12, 
oTJiMHaiomaficji TSM, MTO noKpbisaiomee 
BemecTBo r) cooTBeTOTByeT ctsopwyjie 

R''-Si(OR5)3.n(R6)n, 

TAS n - 0, 1 MJiM 2; 
2S - yrjieBOAopoAHan rpynna, coAep^oinafl 

OT 1 AO 20, npenMymeoTBeHHO ot 10 ao 20, 
aTOMOB yrjiepQAa; 

OR^ - ajiKOKCi/irpynna, coAepKai^an ot 1 ao 
20 aroMOB yrneppAa, npiweM R® 
ymeBpfloppAHan rpynna, rpynnbi OR®, eonn mx 

HeCKOJIbKO, MOryT 6blTb MAeHTMMHbIMM MJIM 
pa3HblMM; 

- yrneBOAOPQAHan rpynna, coAep>Kainafl 
OT 1 AO 20 aTOMOB yrjiepoA3, npiweM rpynnbi 
R ®, ecnn mx abb, woryT 6biTb HAeHTHMHbiMM mjim 

3S pa3HblMM. 

14. KoMno3ML4Mn no OAHOMy ms nn.1-13, 
oTJiMMaioLi^asicfl TeM, MTO cooTHomeHMe Me>KAy 
Maccoi4 CBfl3yioLi4ero Beu^ecTBa b), MnM 
coBOKynnocTM CBfl3yioi4MX aeu^ecTB b), m Maccot) 
BeiAecTsa TMna AsyoKMcai KpeMHMfl, mjim 

^ GOBOKynHOCTblO BeiAeCTB TMna AByOKMCM 

KpeMHMn paBHO ot 0,01 ao 0,20, 

npeAnOHTMTejlbHO OT 0,02 AO 0,10. 

15. KoMnoanmiJi no OAHOMy m3 nn.1-14, 
OTJiMMaiomajicji TeM, mto oooTHOiueHMe Me>Kfly 

^ MaccoC^ noKpbiBaioLi^ero Beu^ecTBa r), mhm 
coBOKynHocTM noKpbiBaioLAMx Be^ecTB r), m 
MaocoM BeinecTBa TMna AsyoKMCM KpeMHMfl, mjim 
coBOKynHocTM aeiAecTB TMna AayoKMCM KpeMHMfl 
paBHO OT 0,01 AO 0,20, npeMMymeoTBeHHO ot 
0,02 AO 0,10. 

50 16. UsAejine, saKnioMaioiAeecfi b tom, mto 
OHO coAep>KMT, no MSHbLijei^ Mepe, OAny 
KOMnosMLiMio no OAHOMy M3 nn.1-15. 

17. MsAejiMe no n.1 6, OTnMMaioineeon Tew, 
MTO 3TMM MSflenMeM nsnneTCii npoTSKTop. 

18. MsAejine no n.1 6, OTnMMaioiAeeon tsm, 

SS HTO 3TMM MSAeJlMBM HBTfieTCa nOKpblUJKa 
nneBMaTHMeCKOM LUMHbl. 

19. H3AejiMe no n. 16, OTJiMMaioiAeecn TeM, 

MTO 3TMM M3APJlMeM HBJlfieTCJl 3JiaCTMMH0e 

coeAMHeHMe Ann KpenjieHMn c AHMU^eM 

aBTOMOSMJlJl. 
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KOMn03MUMJ5 


npo6a 1 


npoSa 2 


npo6a 3 


npo6a 4 


HaTypajibHtJM KayqyK 


100 


100 


100 


100 


flSyOKMCb KpeMHM^I 

yjTfaTpacMJi VN3 


50 


50 


50 


50 


Si69 




- 


- 


5 


AllOO 


2,05 


4,1 


- 


- 


Sill6 


3,2 


- 


6,4 


- 


OKMCfa UMHKa 


3 


3 


3 


3 


CTeapMHOBaa KMCJioia 


2,5 


2,5 


2,5 


2,5 


AHTMOKCMflaHT 


1,5 


1,5 


1,5 


1,5 


napa^MK 


1 


1 


1 


1 


Cepa 


2 


2 


2,4 


Irl 


CyJib$eHajaMfl 


2,66 


3,00 


3,20 


1,45 



TABJTMUA 2 



KOMnOSMUMH 


npoGa 1 


npoSa 2 


npo6a 3 


IIpo6a 4 




AllOO 
+Sill6 


AllOO 


Sill5 


Si69" 


KjiaccM^ecKMe cBoPicTBa 




















MyHM 


77 




44 


53 


PeoMeTp 150 °C 










BpSMA 33JI€p!KKM TO (MUH) 






19 




T99, MMHyTU 


14 


5 


32 


39 


CfiOflCTBa B 










ByjIKaHMSKpOSaHHOM 
COCTO«HMM 










aCecTKOCTfa no Illopy A 


57,3 


63,2 


58,8 


58,9 


MAI 00 


1,45 


1,73 


1,58 


1,41 


MA300 


1,52 


2,07 


1,20 


1,26 


MA300/MA100 


1,05 


1.19 


0,75 


0, 89 


noKaaaTeJiii KSMeJib^eHUH 
no CKOTTy npM 










23''C FR 


30 


31 


25 


26 


23°C AR % 


645 


594 


618 


624 


PH npsi 23° C 


15,4 


19,6 


15,9 


25,4 


PH npM 60 "C 


12,1 


16,5 


13,2 


19,5 


DjieKCOMeip T2-T1 ("C) 


11 


20 


14 


21 


flMHaMWyeCKMe CBOflCTBa 

npn 23 "C 










E' B Mna 


2,28 


3,56 


2,31 


3, 57 


tg del 


0,074 


0,097 


0,071 


0,123 


ACpaSKBHbIM M3HOC flMH 


99 


92 


129 


100 
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TABJIHItA 3 



KOMTlOSMUMil 


ripoSa 5 


ripoSa 6 


ripoSa 7 


npo6a 8 


CwJiaHH 


AllOO 
+Sill6 


AllOO 


Sine 


Si69 


KjlSCCMVeCKMS CBOMCTBa 




















MyHM 


70 


^eCTKMM 


39 


48 


PeoMQTp 150 °C 










BpeM;^ safltepacRM To (mmh) 


9 


1 


12 


9 


T99, MMHyTH 


17 


4 


25 


35 


CboKctbs. b 










ByjTKaHMSlipOBaHHOM 
COCTO^IHIIM 










jKsctkoctb no lllopy A 










MAIOO 


1 49 


1 62 






MA300 


1,52 


2,13 


1,13 


1,46 


MA300/MA100 


1,02 


1,31 


0,76 


0,98 


noKasaTSHM wsMeJib'jeHMH 
no CKOTTy npH 










2 3 " C FR 


30 


30 


26 


28 


23° C AR % 


623 


578 


615 


638 


PH npw 23 °C 


14, 7 


18, 0 


17 9 


25 4 


PH npM 60 "C 


12,1 


14, 9 


14,3 . 


18,7 


(DjieKCOMSTp T2-T1 CC) 


10 


15 


14 


19 


flwHawM'iecKMe cBoficTBa 
npw 23 °C 










E' B MHa 


2,31 


3, 99 


2,45 


4, 05 


tg del 


0,075 


0,100 


0,084 


0,139 


ASpaSMBMbiji MSHOC flMH 


105 


96 


122 


100 
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TABJIMUA 4 





npo6a S 


IIpo6a 10 


npo6a 11 


npoGa 12 


CHJIdHbl 


AllOO 
+Sill6 


AliOO 


Sill6 


Si69 


KJiaccK^ecRMs cBoiicTBa 










pesJlHOBHX M3BeJIHi4 










MyHn 


69 


128 


40 


50 


PeoMeTp 150 °C 














2 


18 




T99, MMHyTbi 


20 


6 


32 


47 


CsOMCTBa B 










ByjIKaHMBWpOBaHHOM 










C0C10SIHMM 










aCecTKOCTb no Ulopy A 


57,8 


62,9 


59,0 


62,3 


MAIOO 


1,41 


1,70 


1,48 


1,58 


MA300 


1,24 


1,82 


1,06 


1,39 


MA300/MA100 


0,88 


1,07 


0, 72 


0,88 


noKa3aa?eJiM nsMeJib'jeHWH 
no Ckotty npn 










23''C FR 


22 


25 


13 


25 


23°C AR % 


601 


611 


493 


685 


PH npn 23°C 


18,9 


19,8 


20, 6 


30, 6 


PH npM 60 "C 


14,5 


16,4 


15,6 


22,4 


flMHaMM^eCKMe CBOftCTSa 

npn 23 °C 










E' B Mna 


3,02 


5,27 


2,84 


4,99 


tg del 


0,094 


0,112 


0,090 


0,153 



-J 

o 



KOMnOSMUM 3 


npoSa 13 


npoSa 14 


IlpoSa 15 


ripoGa 16 


HaTj/pajibHHM KayyyK 


100 


100 


100 


100 


flByOKMCb KpeMHMH 










UeocMJi 1165MP 


35 


35 


35 


35 


Caaea N234 


15 


15 


15 


15 


Si69 








3, 5 


AllOO 


1, 43 


2, 87 






Sill6 


2^24 




4,48 




OKUCb UMHKa 


3 


3 


3 


3 


CTeapwHOBaH KMCJioia 


2, 5 


2, 5 


2, 5 


2,5 


AHTMOKCMJ^aHT 


1, 5 


1,5 


1,5 


1, 5 


Ilapa^pfH 










Cepa 


2 


2 


2,4 


1,1 


Cyjit^eHaMMH 


2,66 


2,80 


3,20 


1,45 



CM 



7) 
C 



3 



-15- 



TABJIMUA 6 



KOMnOSMUMH 


npo6a 13 


npoCa 14 


npoSa 15 


npo6a 16 




AllOO 
+Sill6 


Al 1 00 


Sill6 


Si69 


KjiaccM'iecKMe cBOficTBa 










peSMHOBMX MSflejlMfi 










MyHM 


60 


82 


40 


48 


PeoMeip 150 "C 










BpSMH 33.A@P^KK To (MUH) 










T99^ MMHyTbi 


15 


7 


15 


26 


CBOMCTSa B 
ByjlKaHI43Hp 0 B aHHOM 










COCTOfiHMM 










3:ecTKoCTb no lilopy A 


62 


63 


66 


61 


MAIOO 


2,05 


2,23 


2,28 


1,61 


MA300 


2,28 


2,82 


2,22 


1,70 


MA300/MA100 


1,11 


1,26 


0, 97 


1, 05 


IIoKasaTejiit nsMejibweHMA 
no CKOTTy npn 










23°C FR 


29 


31 


26 


29 


23''C AR % 


552 


530 


500 


625 


PH npw 23 °C 


15,9 


15,7 


18,7 


27,3 


PH npw 60 "C 


12,1 


12,3 


13,8 


18, 6 


HMHaMMqecKMe CBoiiCTBa 
npn 23 °C 










E' B Mna 


2,78 


3,40 


3,18 


3,64 


tg del 


0,086 


0,092 


0,085 


0,143 


A6pa3MBHhlft M3HOC JIHH 


110 


105 


135 


100 



O 
to 



-16- 



tabjimha 7 



KOMnOSMUM^I 


npoBa 17 


npo6a 18 


npo6a 19 


npoSa 20 


HaTypajibHHM Kay^jyK 


70 


70 


70 


70 


1,4-uMC nojDieyTaxcMeH 


30 


30 


30 


30 


flSyOKMCb KpewHHH 










Ueocvm 1165MP 


35 


35 


35 


35 


Caxa N234 


15 


15 


15 


15 


Si69 


- 


- 


- 


3,5 


AllOO 


1,43 


2, 87 


- 




Sill6 


2,24 


- 


4,48 


- 


OKMCh UMHKa 


3 


3 


3 


3 


CieapuHOBafl KMCJiona 


2,5 


2,5 


2,5 


2,5 


AHTMOKCMflaHT 


1,5 


1,5 


1,5 


1,5 


napa^KH 


1 


1 


1 


1 


Cepa 


2 


2 


2,4 


1,1 


Cyjifa^eHaMMfl 


2, 66 


2,80 


3,20 


1,45 



TABJIMI^A 8 



KoMiiosHm'iH 


IIpo63 17 


ripoGs. 1 8 


npoOa 19 


npo&a 20 


C>iJiaHb[ 


AllOO 
+Sill6 


AllOO 


Sill6 


Si 6 9 


KnaccMiiecKMe cBoiicTBa 




















MyHM 


60 


90 


42 


50 


PeoMexp 150 "C 










BpeMfl sajiepjKKM To (mmh) 


7 


4 


7 


8 


T99, MWHyTH 


15 


9 


16 


31 


CBOKCTSa B 










ByjIKaHKSMpOBaHHOM 










COCTORHVM 










^ecTKOCTb no Elopy A 


64 


65 


65 


63 


MAIOO 


2/05 


2, 14 


2, 15 


1,65 


MA300 


2,04 


2,48 


1,97 


1,54 


MA300/MA100 


1,00 


1,16 


0, 92 


0, 93 


noKaaaTejiM K3Mej:byeHM« 
no CKOTTy npw 










23 °C FR 


23 


24 


17 


26 


23*'C AR % 


504 


486 


424 


606 


PH npM 23 °C 


19,4 


19, 1 


20,0 


28,8 


PH npw 60 "C 


14, 4 


15,0 


14,6 


21,5 


flMHaMwyecKMe cBoiicTBa 
npM 2 3 ° C 










E' B Mna 


3,41 


4,38 


3,54 


3,98 


tg del 


0,094 


0,110 


0,091 


0,147 



TAEHMUA 9 





r^JoOa 
21 


ISpoGa 
22 


23 


24 


25 


26 


27 


28 


HaTypajifaHtM KayyyK 


100 


100 


70 


70 


100 


100 


70 


70 


1,4-iyic noJinbyTajuKieH 


- 


- 


30 


30 


_ 


- 


30 


30 


flByOKKCb KpeMHW« Hi- 

Sil 2000 


40 


40 


40 


40 


27 


27 


27 


27 


Ca^ca N234 










13 


13 


13 


13 


CunaH Si69 




5 




5 




3,5 




3, 5 


CnjiaH All 00 


2, 05 




2,05 




1,43 




1, 43 




CMjiaH Sill6 


3,20 




3,2 




2,24 




2, 24 




OKHCb UKHECa 


3 


3 


3 


3 


3 


3 


3 


3 


CseapMHOBan kmcjiot3 


2,5 


2,5 


2, 5 


2, 5 


2, 5 


2,5 


2,5 


2, 5 


AHTMORCMflaHT 


1/5 


1,5 


1,5 


1/5 


1/ 5 


1,5 


1,5 


1,5 


Ilapa^piH 


















Cepa 


2,00 


1,10 


2,00 


1,10 


2,00 


1,10 


2,00 


1,10 


Cyjib^eHaMMA 


2,66 


1,45 


2,66 


1,45 


2,66 


1,45 


2,66 


1,45 



CM 



O 



TABJIMIIA 10 



CofiAHHeHwe 


21 


llxiSa 
22 


23 


24 


npoBa 
25 


ripo6a 
26 


n»6a 
27 


28 


KnaccMMecKHe cBo£icTBa 
pesMHOBbix mjninm 




















JKeCT- 


)K6CT- 


84 


63 


71 


59 


74 


57 


P^OMBTp 15?»C 


















BpeMfl aaaepxm To 
(mhh) 

T99, MMH/TU 


4 

7 


10 
32 


6 
12 


11 
37 


5 
10 


6 
19 


5 
11 


7 

27 


CaoacTBa B 

CQCTDHHWW 

>KeCTKOcn. no IJLlopy A 


64 


64 


66 


63 


66 


62 


65 


62 


WIA100 


2,17 


2,18 . 


2,34 


1,95 


2,85 


1,95 


2,58 


- 1,88 


MA300 


1.75 


1.69 


1,75 


1,52 


2,59 


1.71 


2.23 


1.60 


MA300/MA100 


0,81 


0,77 


0.-75 


0,78 


0,91 


0,87 


0,86 


0,85 


noKasareiTO 
HSMenbHeHMD no CKoiry 
npM 






























22 


IB 


19 


23*C AR % 


















PH npM 23''C 


20,7 


25,0 


17.4 


25,1 


16,0 


25,5 


15.0 


25,0 


PH npM 60»C 


16,5 


18,5 


13,4 


20,5 


12.3 


18,9 


11.3 


19.1 


RmBMmeaaie cBoiicTBa 
npM 23«C 


















E' B MflA 


















tgdel 


0,069 


0,099 


0,062 


0,112 


0,060 


0,107 


0.065 


0.113 


A6pa3nBHbi(i mshoc PjAH 


103 


100 






100 


84 







o 



TABJinilA 11 



71 



KoMnosHLim 


npo5a 
5 


npoSa 
21 


npo6a 
25 


npo6a 
29 


npoSa 
30 


npo6a 
31 


HarypaJibHbiu KaynyK 


100 


100 


100 


100 


100 


100 


flayoKMCb xpeMHiw yjibTpacvui 360 










60 


20 


AeyoKMCb KpeuHMst Ufiociitn 
1165MP 


50 












PSyOKHCb KpBMHHA HhSlI 2000 

Si6d 














CsDKa N234 






13 








CaHta N765 








43 








2,05 












Si116 


3,2 


3i2 


2,24 










3 


3 


3 


5 


5 




CTd3pKH0fi8$l KMCnOTS 


2,5 


























n8p3(})MH 


1 












Cepa 


2 


2 


2 


2,5 


2,5 


2,5 


CynbcfieHaMnfl 


2,66 


2,66 


2,66 


2,1 


2,1 


2,1 
















COCTOflHMM 














?KecTKOCTb no Ulopy A 


58 


64 


66 


63 


65 


64 


noKasarenii ii3Mejit>MeHHn no 
Ckottv npvi 














23«C FR 


30 


29 


30 


20 


22 


19 


23"'C AR % 


623 


62D 


564 


482 


507 


410 


AHHaMnmecKHe cBoAcrsa npu 23°C 














E' B MPA 


2.31 


2,66 


2,82 


2,28 


2,72 


2,34 


Igdel 


0.075 


0.059 


0,060 


0.083 


0,084 


0,062 



o 



-21- 



